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EXECUTIVE SUMMARY 
 
This Evidence Update, prepared for NSW Ministry of Health, provides a summary of evidence on the 
prevention of overweight and obesity in order to guide the development of the NSW State Obesity Plan 
2012–2015. The evidence update builds on previous literature reviews conducted by the Prevention 
Research Collaboration at Sydney University with regard to obesity prevention. It was conducted as a 
comprehensive and rapid review, drawing upon a broad range of research studies and policy analyses, 
including current national and state-wide strategies, to inform policy and practice. 
 
A solutions-focused approach to identifying promising strategies across different stages of the life course 
has been applied. The report considers evidence from studies and reviews on factors contributing to weight 
gain across the life course, in addition to evidence of effectiveness of interventions in terms of weight 
status and mediating factors. The extent and strength of the evidence, as well as other factors pertinent to 
the NSW context including existing policy and practice, feasibility, sustainability, and population reach, 
were considered.  
 
The evidence is presented using a consistent template for each target age group. This template includes a 
rationale for action, a description of the policy and practice context, an assessment of the intervention 
evidence and indication of the most promising approaches for action and areas for further research. 
Implementation issues are discussed where appropriate. 
 
Despite gaps in evidence for some target groups (and how to reach them), settings and behaviours, and 
limitations in available evidence in some cases (for example, short implementation periods of existing 
programs) there is sufficient evidence from a variety of sources to help guide selection of the most 
promising approaches to promote healthy weight at the population level. For each stage of the life course, 
key implementation settings are identified. This report identifies the most promising approaches for action 
based on the range of evidence across the key settings: childcare, schools, workplaces, home/family, 
primary health care and community.  These promising approaches are summarised in Table 1. This 
summary table includes a number of actions for which the evidence of effectiveness is currently limited, 
but where the rationale to proceed is, based on determinants and other evidence, particularly strong; 
although ongoing research and evaluation is recommended. A substantial number of other areas for further 
research and investigation are also identified throughout the report.   
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SUMMARY OF PROMISING APPROACHES  
This table provides a summary of the most promising areas of action for intervening to reduce obesity at the population level in NSW, based on a comprehensive review of the 
current policy and practice context, the rationale for action, and the research evidence of effectiveness. Actions or approaches for which evidence of effectiveness is currently 
limited are also included in this summary table (in italics) where there is a strong rationale for action based on the full range of evidence; these approaches should be accompanied 
by rigorous evaluation. Some of the specific promising areas for action mentioned in the body of the review are subsumed within broader approaches in this table, for conciseness. 
 
SETTINGS 
Preschool-aged 
children (0-5 years) 
Primary school-aged 
children (5-12 years) 
Adolescents  
(13-18 years) 
Young adults  
(18-34 years) 
Adults 
(35 -60 years) 
Older Adults  
(60-75 years) 
Childcare/ 
Schools/ 
Workplaces 
Ongoing teacher 
development for FMS
1
 
and active play 
Innovative strategies to 
reduce EDNP
2
 foods in 
lunchboxes 
Specific programs with 
supported playgroups 
and CALD
3
 and 
indigenous childcare 
settings 
 
 
Ongoing teacher 
development for 
PE/FMS teaching 
Marketing of healthy 
choices in school 
canteens 
Whole-of-school multi-
strategic programs in 
schools with high 
proportion of CALD 
students 
Subsidised F&V 
programs for 
disadvantaged children 
(also via community) 
Innovative strategies to 
reduce EDNP foods in 
lunchboxes (including 
communication to 
parents) 
Ongoing teacher 
development for 
effective PE/FMS 
teaching 
Optimal implementation 
of healthy school 
canteens  
Multi-component PA
4
 
programs in schools 
targeting girls and boys 
separately & differently 
Whole-of-school multi-
strategic programs in 
schools with high 
proportion CALD 
students 
Peer support strategies 
for healthy dietary 
behaviours  
 
Workplace nutrition and 
physical activity 
programs with large, 
blue collar industry 
workplaces  
Workplace 
awards/incentives for 
environmental changes 
supportive of healthy 
lifestyles 
Active travel  supportive 
programs 
Telephone-based 
information and support 
Tailored risk 
communication 
strategies  
Communication to 
employers (benefits of 
healthy workforce) 
 
Home/ 
Family 
Targeted home visiting 
(0-2yrs)  
Communication to 
parents via childcare 
(healthy lunchboxes, 
Social marketing to 
parents on home 
availability of EDNP 
foods and soft drinks  
Communication to 
Social marketing to 
parents on home 
availability of EDNP 
foods and soft drinks  
Promoting family meals 
Social marketing 
(using social media) on 
reducing sweetened 
drinks and fast foods 
consumption, and 
promoting physical 
Social marketing 
promoting physical 
activity 
Risk communication 
related to weight, 
Social marketing and 
public education 
promoting strength-
based exercise as well 
as walking and other 
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SETTINGS 
Preschool-aged 
children (0-5 years) 
Primary school-aged 
children (5-12 years) 
Adolescents  
(13-18 years) 
Young adults  
(18-34 years) 
Adults 
(35 -60 years) 
Older Adults  
(60-75 years) 
active transport, 
reduced screen time)   
Social marketing to 
parents on specific 
eating and physical 
activity behaviours 
(home availability of 
EDNP foods and soft 
drinks; active play; 
family activity) 
parents to increase 
awareness of physical 
activity/screen time 
recommendations for 
children 
(without TV on) and no 
TV in bedrooms 
 
Social marketing (e.g. 
social media) on 
reducing sweetened 
drinks (boys), breakfast 
consumption (girls), and 
reducing small screen 
recreation 
activity physical activity and 
nutrition 
Telephone and web-
based lifestyle 
behaviour change 
programs for people 
with chronic disease 
and high risks for 
chronic disease 
physical activity 
Risk communication on 
sitting and TV viewing 
Telephone and web-
based lifestyle 
behaviour change 
programs for people 
with chronic disease 
and high risks for 
chronic disease 
Community 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Playgrounds, green 
open space 
Front-of-pack 
interpretive food 
labelling 
 
Interventions through 
and with community 
sports (coaches, 
canteens, sponsorship, 
subsidised participation) 
Green open space, 
playgrounds  
Land use zoning near 
schools and public 
playgrounds 
Front-of-pack 
interpretive food 
labelling 
 
Menu labelling in quick 
service restaurants 
Interventions through 
and with community 
sports (coaches, 
canteens, sponsorship, 
subsidised participation) 
Land use zoning near 
schools and public 
playgrounds 
 
 
 
 
Menu labelling in quick 
service restaurants 
Walkable active urban 
design 
Menu labelling in quick 
service restaurants 
Front-of pack 
interpretive food 
labelling 
Walkable active urban 
design 
Specific food availability 
interventions in 
disadvantaged 
communities 
Physical activity 
programs (including 
broadening of falls 
prevention programs to 
focus on increasing PA) 
Walkable active urban 
design  
Community-based 
lifestyle behaviour 
change programs for 
people with chronic 
disease and high risks 
for chronic disease  
Specific healthy food 
access and availability 
interventions in 
disadvantaged 
communities 
Range of community-wide policy and program approaches 
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SETTINGS 
Preschool-aged 
children (0-5 years) 
Primary school-aged 
children (5-12 years) 
Adolescents  
(13-18 years) 
Young adults  
(18-34 years) 
Adults 
(35 -60 years) 
Older Adults  
(60-75 years) 
Primary 
health care 
Community-based 
mothers’ groups 
promoting breast 
feeding and infant 
healthy eating practices 
Family-focused weight 
management programs 
Family-focused weight 
management programs 
Guidelines for weight 
management during 
pregnancy 
 
Routine weighing and 
discussion of weight 
management at all 
antenatal visits 
 
Individual/group 
lifestyle interventions 
with high risk women 
during pregnancy 
Brief advice for physical 
activity, nutrition and 
weight management  
 
Moderate intensity 
lifestyle behaviour 
change programs for 
people with chronic 
disease and high risks 
for chronic disease 
Brief advice for physical 
activity, nutrition and 
weight management 
 
Moderate intensity 
lifestyle behaviour 
change programs for 
people with chronic 
disease and high risks 
for chronic disease 
 
Health checks at 
retirement age 
1
 FMS – Fundamental movement skills; 
2
 EDNP – energy-dense, nutrient-poor foods; 
3
 CALD – culturally and linguistically diverse; 
4
 PA – physical activity
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1.  INTRODUCTION 
 
1.1 Purpose of this report 
The purpose of this Evidence Update is to provide a summary of evidence on prevention of overweight and 
obesity in order to guide the development of the NSW State Obesity Plan 2012- 2015.  
 
1.2 Background  
This summary of evidence for the NSW Ministry of Health builds on a series of previous literature reviews 
relating to obesity prevention conducted by the Prevention Research Collaboration (PRC) at the University 
of Sydney.  The initial report, Best Options for Promoting Healthy Weight and Preventing Weight Gain in 
NSW (1), set out the rationale for setting-based interventions and a portfolio approach to obesity 
prevention, and provided a foundation for subsequent reviews.  The later report, by the NSW Centre for 
Overweight and Obesity, Building solutions for childhood obesity, provided a set of evidence modules on 
the effectiveness of interventions to improve dietary, physical activity and sedentary behaviours linked to 
childhood obesity (2).  In 2007 the PRC undertook a review on behalf of the Sax Institute, Community level 
strategies to reduce weight gain and obesity: A rapid review (3), to guide the development of the NSW 
Government Plan for Preventing Overweight and Obesity in Children, Young People & their Families 2009-
2011 (4).  
 
The most recent review, conducted by the PRC for the NHMRC, A “state of the knowledge” assessment of 
comprehensive interventions that address the drivers of obesity (2011) (6), focussed on policy and 
population level actions and has also provided valuable material for this report. 
 
Over the last five years there has been an increasing volume of published international and Australian 
research studies and reviews on issues associated with the prevention of obesity, as well as many policy 
frameworks and plans at all levels of government, across developed and developing countries.  Despite the 
increasing volume of research and analysis, there is a high degree of consistency in recommended policy 
approaches. 
 
In Australia, the National Preventative Health Task Force developed a national preventative health strategy 
which recommended a comprehensive set of sequenced actions to prevent obesity (5).  This was based on 
a comprehensive review of evidence, and thus provides a rich source of evidence as well as a relevant 
framework for this report.  A subset of the actions recommended by the Preventative Taskforce will be 
implemented across Australia in the context of the National Partnership Agreement on Preventive Health 
(NPAPH) developed through the Council of Australian Governments (COAG).  This has agreed targets for 
reducing the prevalence of overweight and obesity and related health behaviours, and includes programs 
for children, communities and workers. 
 
1.3 Methods  
This evidence update was conducted as a comprehensive and rapid review, drawing upon a broad range of 
research studies and policy analyses to inform policy and practice.  It is not a systematic review. The 
evidence includes studies and reviews on factors contributing to population weight gain, which is 
particularly important in identifying the overall scope and nature of solutions, potential intervention points 
and domains of action.  The other key type of evidence comprises reviews and studies on the effectiveness 
of interventions.  The approach used in this report is based on previous PRC work which identified 
promising interventions, taking account of the ability of that intervention to contribute to the achievement 
of energy balance, as well as the potential population reach of the intervention (1).  This approach is similar 
to that described in the Institute of Medicine’s framework for bridging the evidence gap in obesity 
prevention (7). 
 
The approach considers effectiveness in relation to weight and weight-related behaviours, and recognises 
that some interventions act as mediators by enabling or reinforcing the changes achieved by other 
interventions.  
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The evidence on the effectiveness of interventions was sourced from recent reviews, as well as high quality 
Australian studies known to be particularly relevant to the NSW context.  Feasibility and other 
implementation issues were also considered as part of this report.  A template that allowed the integration 
of all the relevant information was applied, in order to assist with consistent assessment of the merit of 
each intervention within action areas.   
 
Despite the large volume of publications reviewing the evidence relating to obesity prevention programs, 
there are many evidence gaps in terms of target groups (and how to reach them), settings and behaviours 
addressed.  Many of the reported programs have had short implementation periods with limited follow-up.  
Nevertheless, sufficient evidence can be obtained from a range of information sources to help guide the 
selection of the most promising programs to promote healthy weight and prevent weight gain at the 
population level. 
 
1.4 Current patterns of overweight and obesity in NSW 
The NSW Schools Physical Activity and Nutrition Survey (SPANS) 2010 is the most current and 
comprehensive data source for information on the prevalence and trends in overweight and obesity and 
related lifestyle behaviours among school-aged children and adolescents (8).  Overall, the prevalence of 
overweight and obesity had stabilised between 2004 and 2010, with 22.8% of school-aged children and 
adolescents being overweight and obese in 2010.  Overweight and obesity was found to be more prevalent 
amongst students from more socio-economically disadvantaged areas, and certain cultural groups such as 
students of Middle Eastern descent.  Specific information on key obesity-related behaviours within school-
aged children is provided in relevant sections of this review, to guide the selection of intervention priorities.  
 
The NSW Population Health Survey found that 54.3% of adults were overweight or obese in 2010, with 
higher rates in regional-rural health districts compared with metropolitan locations, and amongst those 
living in more socio-economically disadvantaged areas compared to more advantaged areas (9).  This 
survey also includes specific information on nutrition and physical activity behaviours, indicating that only 
about half of the population of adults undertake adequate levels of physical activity.  This and other surveys 
indicate that very few people consume recommended levels of specific healthier foods, whilst consuming 
excessive quantities of energy-dense, nutrient-poor foods (EDNP) and beverages.  
 
1.5 Analysing the problem 
Obesity is the result of a complex system of interrelated factors, which means that success in addressing 
the problem will only come by a program of action that attempts to address multiple factors across the 
whole of the system.   
 
The most comprehensive assessment of the situation has been undertaken by the World Health 
Organization in the Expert Report on Diet, Nutrition and the Prevention of Chronic Disease (10).  This report 
identified key factors which either increase or decrease the risk of weight gain and was used to guide the 
report to NSW Health, Best options for promoting healthy weight (1).  Although food intake and energy 
expenditure ultimately influence energy balance, there is an array of forces that operate at many layers of 
society which impact directly and indirectly upon these behaviours. The International Obesity Task Force 
has represented these as a causal web (11).  Exploring the problem further, the Foresight Programme of the 
UK Government Office for Science expanded on the linear causal web approach by utilising a systems 
approach to produce a complex conceptual model with 108 variables, known as the “obesity systems map” 
(12). 
 
1.6 Designing and implementing solutions 
The analyses of factors contributing to overweight and obesity provide a structured and logical means for 
identifying potential solutions.  Altogether these sophisticated international studies converge to indicate 
that a “whole-of-system” approach is required to address the problem:  
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 Involving multiple sectors 
 Engaging multiple agencies 
 Including multiple strategies, programs and policies 
 Targeting multiple population groups 
 At multiple stages of life. 
 
Solutions can be identified and described in terms of the specific behaviours addressed, the types of 
strategies involved, the population group targeted, and/or the settings in which they are typically 
implemented (in order to reach specific target groups). In this report the evidence summaries relate to a 
mix of strategies and programs organised according to stage of life course or target group; in addition to 
community-wide policy and environmental actions. In many cases the community-wide policy and 
environmental actions have the highest potential to have a wide population impact, as their impacts are 
not limited to a particular target group, as well as having the potential for longer term sustainability.   
 
Similarly, the National Preventative Health Strategy – the roadmap for action (5) proposes nine action 
areas, as follows: 
 
 Early life exposures and growth patterns 
 Addressing community understanding and social norms through mass media 
 Exposure to marketing of foods and lifestyles 
 Improved physical activity and nutrition in everyday life  
 Planning healthy active environments 
 Food supply 
 Food access and availability 
 Food purchase and consumption 
 Action in high risk groups. 
 
The potential solutions and responses covered in the literature and considered in the development of this 
Evidence Update encompass actions designed to address a range of obesity-related outcomes, including: 
weight status; physical activity, sedentary and nutrition behaviours; individual factors which influence these 
behaviours (such as awareness); and environmental features which influence these behaviours (such as 
menu labelling).  
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2.  INTERVENTIONS AMONG CHILDREN 0 - 5 YEARS  
 
2.1 Infants 0-2 years 
2.1.1 Rationale 
In Australia 21% of boys and 18% of girls aged 2 to 3 years are overweight or obese (1), suggesting a need 
for obesity prevention to occur during infancy.  This is strengthened by data showing that food preferences 
are shaped very early in life, such as the acceptance of different textures and vegetable flavours, which may 
be tracked into adulthood (2).  There is also evidence demonstrating that accelerated weight gain during 
infancy increases the risk of overweight in later life (1, 3).  Some factors that may accelerate weight gain 
during infancy are early cessation of breast feeding/early introduction of bottle feeding which influences 
infant ability to self-regulate intake (4), early introduction of solids, high maternal body mass index (BMI) 
and low socioeconomic status (4-7). 
 
Any obesity prevention strategies during infancy must obviously target parents.  Targeting the parent-infant 
dyad however, may be particularly important given the evidence linking parenting style during infancy with 
eating behaviour and weight status in later childhood.  There is general consensus that excessive parental 
control over feeding (restriction or pressure) negatively impacts children’s eating behaviour (2), although 
the findings for 0-2 year olds are mixed (8).  Evidence regarding the role of breastfeeding in obesity 
prevention has been addressed in a previous review for NSW Health (9).  Briefly, breastfeeding to at least 
six months of age has been demonstrated to reduce the risk of overweight or obesity in later life.  
 
2.1.2 Policy and program context 
 Munch & Move (in preschools) has been extended to include Long Day Care and Family Day Care 
services under the NSW Healthy Children Initiative (HCI), thereby reaching 0-2 year olds. 
 Healthy Supported Playgroups is also part of the NSW HCI.  This program, which has been piloted in 
South Eastern Sydney & Illawarra Area Health Service (SESIAHS) and Sydney South West Area 
Health Service (SSWAHS), targets those parents of children aged 0-5 years attending supported 
playgroups (i.e. disadvantaged families and those not attending mainstream services). 
 
2.1.3 Evidence of effectiveness 
Systematic reviews of the literature in this area often focus on 0-5 year olds, making it difficult to 
distinguish strategies that may be effective specifically for infants and their parents.  The evidence base for 
0-2 year olds comprises one recent systematic review, three large trials with Australian infants and their 
parents, and two international trials.  Interventions targeting infancy, some of which were based within the 
home, have largely aimed to educate parents about good nutrition during infancy.  These interventions 
have been shown to influence infant dietary intake as well as parental attitudes and knowledge about child 
nutrition, although the findings are based on a small body of poor to fair quality studies (10).  
 Healthy Beginnings Trial (HBT): The HBT is a randomised controlled trial of first-time mothers and 
their infants, randomised to receive either a home-based intervention delivered by trained 
community nurses, or a usual care condition (11).  Compared with the control condition, mothers in 
the intervention condition achieved a significantly higher median duration of breastfeeding at 12 
months and were more likely to delay introducing solids until six months. Mothers initiated infant 
‘tummy time’ (time spent in a postural position, which strengthens neck and back muscles essential 
for developing the ability to perform more complex movements) earlier and applied it more 
frequently.   
 NOURISH:  The NOURISH trial is a randomised controlled trial among first-time mothers from 
Brisbane and Adelaide.  It is a community-based intervention addressing feeding practices in early 
infancy in order to foster healthy eating behaviours in childhood (12).  Baseline data from 612 
infants (mean 4.3 months of age) regarding the factors influencing weight gain from birth to 4-7 
months have recently been published (6).  Factors found to be associated with more rapid weight 
gain in infancy (which increases the risk of overweight in childhood) were formula feeding and 
feeding infants on a schedule.  
 The Infant Feeding Activity and Nutrition Trial (INFANT): INFANT is a cluster-randomised controlled 
trial in first-time parents from Melbourne, testing the effect of an early childhood obesity 
 Page | 12 
prevention program (13).  The program, delivered to parents in the first 18 months of their infant’s 
life, aims to foster parenting skills that support infant development of positive diet and physical 
activity behaviours.  Recent published findings on this trial have focused on cross-sectional 
assessments of parental behaviours, including a positive correlation between mothers’ and fathers’ 
dietary patterns (14), an association in mothers between poorer diet quality and lower socio-
economic status (partially mediated by nutrition knowledge) (15), and that first-time mothers 
attending parent groups, where other mothers have infants of similar age, are more likely to 
continue breastfeeding infants to six months (16).  Some preliminary results indicate the 
intervention resulted in more favourable maternal beliefs around the influence of television and 
diet on children (17). 
 Special Turku Coronary Risk Factor Intervention Project (STRIP):  The STRIP trial was a randomised 
controlled trial of a family lifestyle counselling program in Finland aimed at reducing children’s 
saturated fat intake, delivered by a nutritionist at 1 to 3 month intervals from eight months to two 
years of age, and biannually thereafter.  Children in the intervention condition maintained a fat 
intake of 30% total energy at 4-10 years, which was lower than in the control condition, without 
any detrimental effects to vitamin and mineral intake (18). 
 
2.1.4 Areas for further investigation  
 Currently there is evidence to support intervention during infancy to promote the development of 
healthy eating and physical activity behaviours, and to prevent above average weight gains which 
can subsequently lead to overweight in later life.  However, experimental trials are now required to 
determine whether these factors are able to be effectively targeted in obesity prevention 
programs.  Currently, the results from the three longitudinal experimental trials that are being 
conducted in Australia are being analysed collectively by the EPOCH collaboration, which should 
provide insight into promising approaches for this life stage (19). 
 Strategies for obesity prevention in infancy to date have largely been based on good nutrition, as 
the measurement of physical activity in infancy and its contribution to the development of physical 
activity behaviour later in childhood is not well understood.  Hence, further research into measures 
of activity in infancy and their impact on weight status during childhood is required.  
 Evidence in this life stage has focused largely on the parent-infant dyad, which is rational, although 
there is a lack of evidence regarding the potential influence of other caregivers on infants’ nutrition 
and physical activity behaviour and risk of obesity in later life. 
 Further research could also explore the use of social networking to parents as a method of 
intervention delivery. 
 
2.1.5 Promising approaches 
 Targeted home visiting and community-based mothers’ groups appear to increase the duration of 
breastfeeding, improve parental knowledge of nutrition during infancy and may promote activity 
required for healthy development in infants.  It appears feasible to use trained nursing staff in the 
delivery of such interventions. Efficacy may be enhanced by arranging groups so they include 
mothers with infants of a similar age and involving first-time parents, as the outcomes may extend 
to further offspring.   
 
2.2 Preschoolers 3-5 years 
2.2.1 Rationale 
 Findings from the 2007 Australian National Children’s Nutrition and Physical Activity Survey 
indicated that 16.2% of girls and boys aged 2 to 4 years were overweight and 3.1% of boys and 
3.6% of girls were obese (20).  In NSW the 2007 Good for Kids survey showed that 16% of boys and 
18% of girls aged 2-5 years attending childcare services were overweight or obese.  A longitudinal 
study involving 4983 Australian preschool children showed that 15.2% children were overweight 
and an additional 5.5% were obese (21).  In addition, a study of young children aged 2-4 years in 
Melbourne and Sydney found that approximately one in six were overweight or obese (22). 
 Although overweight and obesity are responsible for a large proportion of morbidity and mortality 
in adults, longitudinal studies have shown that they have even more significant adverse effects 
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when acquired early in life (23).  The age of onset and the severity of overweight and obesity in 
childhood is related to its persistence into adulthood, with obese children having at least a 25–50% 
risk of progressing to obesity in adulthood (24). 
 Studies show that preschool-aged children are often inactive, spending less than 5% of their day in 
moderate-to-vigorous physical activity (MVPA) and most of their waking hours in sedentary 
pursuits (25).  In NSW in 2007, 52% of boys and 50% of girls aged two to five years spent more than 
two hours per day engaging in small screen recreation, predominantly watching TV, DVDs or videos 
(26).  
 Many behaviours linked to inappropriate weight gain, such as eating habits, food preferences, 
motor skills as well as the enjoyment of physical activity, are formed in the early period of life 
before school (27).  The family/home environment and parental behaviours have strong modifying 
effects on children’s behaviours (28).  Preschoolers are also more amenable than school-aged 
children to modifying lifestyle behaviours.   
 Parents are a key target group for prevention of overweight in preschool children.  They are the 
primary social influence in young children’s development, and their involvement is crucial in 
facilitating real and sustainable behaviour changes.  Parents are receptive to intervention programs 
and can be supported to make positive changes to dietary, physical activity, and sedentary 
behaviours of their young children (29).  
 Results from the Longitudinal Study of Australian Children indicated that fathers’, but not mothers’, 
parenting behaviours and styles were associated with increased risks of preschooler overweight 
and obesity.  Higher father control scores were associated with lower odds of the child being in a 
higher BMI category.  Compared with the reference authoritative style, children of fathers with 
permissive and disengaged parenting styles had higher odds of being in a higher BMI category.  
Paternal dietary and physical activity behaviours were also associated with children’s weight, diet, 
and physical activity, independently or in combination with mothers’ behaviours (30, 31).  
 
2.2.2 Policy and program context 
 National Early Childhood Framework: The COAG’s National Quality Framework for Early Childhood 
Education and Care (1 January 2012) includes a new National Quality Standard for ECECs in 
Australia.  These standards work towards a nationally consistent approach to the delivery of Early 
Childhood Education in Australia, and contain particular standards related to nutrition and physical 
activity.  The standards call for healthy eating and physical activities to be embedded in early 
learning programs for children.  This means that the child’s nutritional and physical health needs 
are to be met by the childcare centre and that learning about healthy lifestyles is part of the child’s 
learning experience.  
 National ‘Get Up and Grow’: The government has committed $4.5 million over five years to the 
development and distribution of Get Up & Grow: Healthy eating and physical activity for early 
childhood guidelines and resources.  These resources provide practical information and advice to 
assist early childhood practitioners and families to promote healthy eating and physical activity 
amongst children aged 0-5 years.  The resources were created for application in a range of early 
child care settings, including child care centres, family day care and preschools.   
 NSW Munch and Move: This program trains and supports early childhood staff to include policies 
and practices in the centres that encourage and support children’s healthy eating, active play and 
fundamental movement skills (FMS).  It has already been extensively implemented in preschools 
and long day care centres, and is currently being disseminated more widely across the state 
through the NSW Healthy Children Initiative.  
 Nutrition in Schools Policy (Department of Education and Communities; July 2011): All schools – 
including preschools – should promote and model healthy eating and good nutrition in school 
programs and activities relating to or involving food and drink. 
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2.2.3 Evidence of effectiveness 
Overview 
 Recent reviews indicate accumulating evidence that multi-component interventions can influence 
child weight status by addressing nutrition, physical activity, and sedentary behaviours.  
 Specific intervention studies in childcare settings with early childcare educators have demonstrated 
changes in prevalence of overweight and obesity (Romp & Chomp), fundamental movement skills 
(Munch and Move, Tooty Fruity Vegie (TFV)) and fruit and vegetable consumption (TFV). 
 
Evidence regarding program components and implementation processes 
Reviews 
 A recent systematic review found that interventions that have both direct educational services to 
children and indirect services through parents are likely to have more beneficial outcomes than 
those interventions that include direct services to children alone (32).  
 The review by Larson reports that successful strategies to improve nutrition or physical activity 
outcomes included one or more of the following: integrating additional opportunities for physical 
activity into classroom curriculum, modifying foodservice practices, providing classroom-based 
nutrition education, and engaging parents through educational newsletters or activities (33). 
 Children who attend childcare centres that provide more opportunities for physical activity through 
the provision of time for active play, time spent outside, and time spent in indoor activities, obtain 
more physical activity than children who do not attend such centres (34).  Additionally, children 
attending centres with high outdoor environment scores (having trees, shrubbery and open play 
areas) are more active than children in centres with low outdoor environment scores.  Also, 
portable equipment (e.g. balls, wheel toys) is associated with activity, whereas fixed equipment is 
not.  Finally, more space per child on the playground and shorter recess periods has been 
associated with more vigorous activity (34).  
 Effective training for staff involved in the delivery of the intervention, cultural sensitivity, sustained 
moderate to vigorous physical activity, nutritional education for children and parents, active 
involvement of parents/carers as participants and role models of a healthy lifestyle, combined with 
education about healthy diets and exercise, were identified as key elements for successful 
interventions in the under fives in a review conducted by Bond et al (35).  
 Programs that include a range of healthy eating and active play strategies, through supportive 
environments, formal curricula and parental education, offer promising results (36).   
 A systematic review by Skouteris et al (2011) found that teaching parents about nutrition and 
fostering healthy lifestyle behaviours result in improved knowledge and behaviours that can result 
in weight improvements for their preschool-aged children (37).  
 
Individual Studies 
Early Childhood Setting 
 The evaluation of the pilot Munch and Move program in NSW preschools found that a professional 
development workshop for staff was associated with increased provision of structured physical 
activity sessions and relative increases in children’s fundamental movement skills (compared to 
control preschools) (38).  This study concluded that modifications to the childcare environment, 
such as additional equipment, specific physical activity policies and teacher training, have the 
potential to improve child physical activity outcomes. 
 Romp & Chomp, a community-wide, multi-setting, multi-strategy intervention conducted in 
Geelong, Victoria, focused on community capacity building and environmental changes to increase 
healthy eating and active play in early childhood care and educational settings.  This intervention 
reduced prevalence of overweight and obesity at 2 and 3.5 year olds.  There were also a number of 
positive outcomes related to capacity building, including the establishment of sustainable 
partnerships, use of specialist advice, and integration of activities into ongoing formal training for 
early childhood workers (39, 40).  Professional development and workforce training (in nutrition 
and active play) and training of allied health professionals to support child care workers, and early 
childhood settings, were identified as sustainable and potentially cost-effective methods of 
capacity building. 
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 The Tooty Fruity Vegie (TFV) program in NSW North Coast (now known as Munch and Move) 
increased fruit and vegetable consumption and improved fundamental movement skills in 
preschoolers using similar intervention strategies to those used in primary schools (41).  A more 
recent evaluation of TFV showed that strategies that were sustained were those that involved 
experential activities for the children (e.g. taste testing, PA sessions), those that were easy for the 
preschool to implement (e.g. newsletter tips) and those that became emedded into the 
organisational or environmental framework (e.g. increased access to drinking water) (42).  Some 
schools found that structured FMS sessions were too disruptive, time-consuming, too structured or 
‘there were not enough staff trained’.  In-centre engagement of staff and post-training support 
could enhance implementaiton.  ‘Parent workshops’ were not sustained – hindsight indicated that 
a ‘train-the-trainer’ strategy for running the parent workshops might be needed, and that 
enhanced communication to and engagement of parents is necessary within the program. 
 
Role of parents specifically 
 A study conducted by Loprinzi and Trost (43) found that parental support for physical activity had a 
significant positive influence on physical activity at home but not at childcare.  This suggests that 
parents can increase their child's participation in active play at home by playing with their child, 
providing transportation to parks and other activity-related facilities, and providing reinforcement 
for physical activity participation.  Additionally, parents' perceptions of competence, and parental 
support for physical activity, were positively associated with children's physical activity.   
 
2.2.4 Areas for further investigation 
More information and intervention-specific components need to be identified in the following areas: 
 Specific information on the optimal intensity of interventions within childcare settings to achieve 
substantial changes in policies and practices. 
 Specific interventions that are effective in reducing energy-dense, nutrient-poor foods brought 
from home to childcare in pre-schoolers’ lunchboxes. 
 Interventions which are effective in reaching and communicating with parents about nutrition, 
physical activity and sedentary behaviours, and how to incorporate these into positive 
parenting/family practices. 
 
2.2.5 Promising approaches 
 Implementation and ongoing evaluation of existing programs in the early childhood setting for this 
age group; with an increased focus on staff development to implement structured active play inside 
and outside (including development of FMS) and unstructured active play, and to effectively engage 
with parents. 
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3.  INTERVENTIONS AMONG CHILDREN 5-12 YEARS 
 
3.1 Rationale 
In 2010 23.9% of NSW primary school-aged children were classified as overweight or obese (SPANS 2010) 
(1).  Being overweight/obese during childhood increases the risk of being overweight/obese in adulthood.  
The most recent NSW data (1) show that there are socioeconomic and cultural inequities in the distribution 
of weight and weight-related behaviours of primary school-aged children and these factors are important in 
the design and implementation of interventions.  
 
Specific behaviours have been identified as contributing to the likelihood of childhood overweight and 
obesity, and as appropriate points of intervention.  These include reduced consumption of sugar-
sweetened beverages (SSBs) (2-4), reduced consumption of energy-dense, nutrient-poor (EDNP) foods, 
increased consumption of fruit and vegetables, increased moderate-to-vigorous physical activity, and 
reduced screen/sedentary time. 
 
Diet 
The SPANS survey showed that among primary school-aged children: 
 44.6% consumed SSBs ≥ 2 cups/week 
 65% consumed fried potato products ≥1/week 
 72% consumed salty snack products ≥1/week 
 78% consumed confectionery ≥1/week 
 24% consumed take away food products ≥1/week 
 53% consumed other snack food products ≥3 times/week 
 86% consumed ice-cream/ice blocks ≥1/week 
 60% of parents usually/sometimes offered sweets as a reward for good behaviour 
 95.6% met recommended daily fruit intake 
 43.6% met recommended daily vegetable intake  
 30.3% consumed fruit juice ≥ 1 cup/day. 
 
Of particular note is that fruit consumption in primary school-aged children is high – the majority of 
children of this age group meet the recommended intake, although among children in particular socio-
economic groups, fruit consumption may be much lower.  The National Survey of Children 2007 showed 
that 35% of energy intake came from EDNP foods (Rangan et al 2008).  
 
It is well established that children have high exposure to soft drinks through advertising (5-7) and unhealthy 
food/beverage sponsorship of sport (8).  Further, soft drinks are available at many sports events and 
canteens (5, 9).  Qualitative data show that most SSBs are obtained by children from the home, and that 
parental role modelling may influence children’s SSB consumption (10, 11). 
 
Parental modelling and parental intake are consistently and positively associated with children’s fruit, fruit 
juice and vegetable consumption.  There are also positive associations between home availability, family 
rules and parental encouragement and children’s fruit and vegetable consumption (12, 13).  The availability 
of unhealthy food at home appears to be a robust predictor of consumption of EDNP foods (14, 15). 
 
Physical Activity 
Important health benefits of physical activity (PA) during childhood include favourable skeletal 
development, improved metabolic profile and psychological wellbeing, and an increased likelihood of 
physical activity later in adulthood (16, 17).  The proportion of girls who met physical activity guidelines is 
lower than boys, suggesting different interventions for boys and girls are needed.  The majority of public 
primary schools do not have physical education specialists on staff.  In NSW, findings on primary school-
aged children showed: 
 Years K/2/4 met the recommended daily physical activity guideline (50.5% boys, 42.2% girls) 
 Parent correctly reported the national physical activity guideline for children (31.4%) 
 Mastery of many fundamental movement skills (FMS) (low) (1). 
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Children's participation in physical activity is positively associated with publicly provided recreational 
infrastructure (access to recreational facilities and schools) and transport infrastructure (presence of 
sidewalks and controlled intersections, access to destinations and public transportation).  At the same time, 
transport infrastructure (number of roads to cross and traffic density/speed) and local conditions (crime, 
area deprivation) are negatively associated with children's participation in physical activity (18). 
 
Fundamental Movement Skills 
Mastery of Fundamental Movement Skills (FMS) is associated with increased participation in PA.  Teaching 
of FMS forms part of the NSW PDHPE Syllabus, and this has been supported through the Get Skilled Get 
Active program involving teacher training.  There has been no monitoring/evaluation of the 
implementation, dissemination and effectiveness of this program. 
 
Active Transport 
Children who walk or bicycle to school have higher daily levels of physical activity and better cardiovascular 
fitness than do children who do not commute actively to school.  A wide range of predictors of children's 
active commuting behaviours has been identified, including demographic factors, individual and family 
factors, school factors (including the immediate area surrounding schools), and social and physical 
environmental factors.  Active commuting to school is higher among lower SES groups.  
 
Sedentary Behaviours 
Emerging evidence shows that excessive screen time (ST) is associated with poorer metabolic profiles (19, 
20).  TV watching has been particularly associated with overweight/obesity and an increased likelihood of 
poorer dietary patterns.  In NSW, findings on primary school-aged children showed: 
 Did not meet recommended daily ST guideline (53.7%) 
 Median ST (boys 2.3 hrs/day, girls 1.9 hrs/day) 
 Had a TV in their bedroom (27.4%) 
 Had no rules on ST (12.9%) 
 Parents who did not know the national ST guideline (49.5%) (1). 
 
A family environment in which after-school TV viewing is part of the home culture and homes where 
children have more autonomy over their own behaviour are associated with an increased risk of watching 
>2 hours of TV per day after school and spending more >1 hour per day playing computer games. 
 
3.2 Policy and program context 
Current national initiatives include: 
 National Healthy Schools Canteens Project (superseded by NSW initiatives) 
 Active After School Communities: An initiative of the Australian Sports Commission involving 
regional coordinators and the involvement of local communities to provide access to free sport  
and other structured physical activity programs in the after school time slot of 3.00 – 5.30 pm. 
Grants are available 
 Eat Smart Play Smart (Australian Heart Foundation): manual to support healthy eating and active 
play for children who attend Out of Hours School Care (OOSHC) 
Current NSW initiatives include: 
 The Fresh Tastes @ School NSW Healthy School Canteen Strategy came into effect in 2005 and is 
mandatory for all NSW Government schools and strongly supported by CEC and AIS sectors   
 The Nutrition in Schools Policy (NSW Department of Education and Communities) commenced in 
July 2011 for all NSW government schools and preschools. This policy requires schools to extend 
the principles of the Fresh Tastes@School strategy, by modelling and promoting healthy eating and 
good nutrition across all school activities that relate to the provision of food and drink, e.g. 
fundraising 
 NSW PDHPE curriculum includes nutrition education as a key learning area, and is mandatory for all 
children from kindergarten to year 10. Teaching and learning and all class activities in all other key 
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learning areas should also reinforce healthy eating and good nutrition wherever possible. (Part of 
Nutrition in Schools Policy) 
 The Minister for Education and Training announced a ban on the sale of sugar sweetened drinks in 
NSW schools; commended Term 1, 2007 (now part of Nutrition in Schools Policy) 
 Kitchen gardens are supported by the Nutrition in Schools Policy. See information at 
www.curriculumsupport.education.nsw.gov.au/env_ed/programs/gardens/index.htm 
 Sponsorship Policy: In NSW government schools, sponsorships must be consistent with the 
corporate principles, vision and goals for public education in NSW; sponsorships must align with 
other NSW Department of Education and Communities policies, e.g. food and beverage company 
sponsorship must be consistent with the Nutrition in Schools policy 
 Live Life Well@ School: This program aims to develop teachers’ knowledge, skills and confidence in 
teaching nutrition education and fundamental movement skills as part of the K - 6 Personal 
Development, Health and Physical Education (PDHPE ) syllabus 
 Crunch & Sip.  This program has not been evaluated to ascertain whether the fruit/vegetables 
consumed during this break replace EDNP foods consumed at recess, or are additional foods. 
 Challenges such as Live Outside the Box (NSW Health and NSW Department of Education and 
Communities) and Jump Rope for Heart (NSW Heart Foundation) 
 NSW Premier’s Sporting Challenge: Resources are provided to encourage schools to take part in 
various 10-week activities and events to support students in recording and increasing their physical 
activity 
 Healthy Kids website: The website is a joint initiative of the NSW Ministry of Health, Education and 
Communities, and Sport and Recreation, as well as the NSW Division of the National Heart 
Foundation. The site contains recipes, ideas for physical activity and practical ways to improve 
nutrition, as well as specific factsheets for families and children 
 Schoolatoz website: NSW Department of Education and Communities website offering practical 
help for parents regarding health and wellbeing (including food and fitness) 
 Go4Fun® (NSW Health): Healthy lifestyle program for children aged 7-13 years who are above 
healthy weight 
 NSW PDHPE curriculum includes a requirement that students spend 120 minutes/week in physical 
activities 
 School breakfast programs: schools (selected locations) collaborate with local agencies including 
Australian Red Cross, local youth services, church organisations, P&C associations and local 
businesses. 
 
3.3 Evidence of effectiveness 
Overview 
Evidence from the most recent Cochrane review on interventions for preventing obesity in children 
indicates that many studies were able to improve nutrition or physical activity to some extent, with some 
able to detect an effect on weight status (21).  Possible reasons for modest or absent intervention effects 
on weight outcomes - where measured - include short time frame or low dose of intervention elements (by 
design or by implementation failures).  
 
Evidence regarding program components and implementation processes 
Meta-analyses and systematic reviews of school-based programs also show that there is insufficient 
evidence to assess the relative effectiveness of dietary interventions or physical activity interventions 
within primary schools.  This is because intervention studies are typically heterogeneous (program 
outcomes, measurements, sampling frames), which makes it difficult to generalise about what 
interventions are effective (22).   
 
Systematic reviews have indicated that characteristics of school interventions that are effective are: 
duration of more than one year, introduction into the regular routines of the school, parental involvement, 
nutrition education into the regular curriculum, provision of fruit and vegetables by school food services 
(23).  Additional promising strategies noted by Waters et al include: increased sessions for physical activity, 
 Page | 19 
as well as environments that support being active throughout the day, and professional development of 
teachers (21).  
 
School-based physical activity interventions may help children maintain a healthy weight but the results are 
inconsistent and short-term.  The evidence suggests that physical activity interventions may be more 
successful in younger children and in girls.  While the findings are inconsistent, it is recommended that any 
interventions be whole of school approach, not curriculum-based, and that interventions need to combine 
strategies which focus on improving diet and physical activity; although those focused on both outcomes 
will be less effective in increasing PA than those focused on PA alone.  
 
With reference to behavioural changes, there is a number of promising strategies, as specified below.   
 
Specific evidence related to obesity-related behaviours 
Diet 
 While some evidence shows that banning soft drinks in primary schools has modest results on 
decreasing consumption and prevalence of overweight (24-26), other evidence suggests that to 
have a direct impact on the consumption of SSBs and water, governmental laws are required to 
restrict their at-school availability (27-30).  The sale of sugar sweetened drinks in NSW government 
schools was banned in Term 1, 2007.  The CEC and AIS strongly support this ban and will encourage 
it in their sectors.  Currently there is no monitoring of compliance with this policy.  
 Evidence suggests that nutrition guidelines and price interventions focused on healthier foods are 
effective in improving the school food environment and students' dietary intake.  One study which 
did examine the removal of low nutrition items from school canteens showed there was a decrease 
in consumption while at school, with no compensatory increase at home (31). 
 Collectively, studies suggest that readily available and easily accessible healthful foods within the 
home are likely to enhance healthful dietary intake among youth and families (14, 32). 
 To date, the majority of nutrition interventions aimed at promoting increased F&V consumption 
has met with modest success at best (33-35).  
 The 2 and 5 campaign conducted across many states promoted fruit and vegetables to parents of 
school-aged children.  Results showed small and modest increases in children’s fruit consumption 
(33-35). 
 School-based interventions to promote consumption of fruit and vegetables among children have 
primarily consisted of multi-component interventions that sometimes included an environmental 
intervention component.  Promising interventions in schools include school gardening programs 
(36), salad bars using fresh produce from local Farmers’ Markets, and in-school, free F&V 
distribution programs (37).  Fruit, vegetable and water breaks have been promoted throughout 
NSW primary schools, but they have not been evaluated.   
 The Eat It to Beat It program, developed and tested by Cancer Council NSW in one region and 
targeted parents of primary school children, aimed to improve their knowledge, attitudes and 
consumption of fruit and vegetables.  This was a low intensity multi-strategy intervention 
comprising peer education and communication, and promotional activities, including trialling of a 
fruit and vegetable box as a school fund-raiser.  The evaluation showed small improvements in 
attitudes and knowledge, and increased consumption of fruit and vegetables in those participating 
in the peer education program. 
 Interventions designed to influence school-aged children's F&V consumption should target family 
members, and consider incorporating strategies to reach families and promote meal planning 
activities with the children in their homes (34). 
 
Physical Activity 
 To increase levels of MVPA, whole-of-school approaches are more successful than curriculum-
based education alone; however, no single intervention will fit all schools and populations (22).  
There is strong evidence of the importance of specialist-led PE instruction and improving PE 
curricula, materials and staff development (38, 39).  A meta-analysis of an increased focus and 
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quality of PE at school shows improved levels of physical activity (albeit no improvement on weight 
status) (40).  
 There has been considerable investment to promote PA in primary school settings, but 
interventions have met with limited success (1, 22, 41).   
 Play ground markings appear to have some impact on improving children’s leisure time PA levels 
during recess and lunch times, but possibly only in inner city areas which have less green space 
(Rissel personal communication).  The provision of recreational equipment, e.g. skipping ropes, 
during school playtimes has not been specifically explored. 
 Increasing the amount of or access to, available green space in schools is likely to increase 
opportunities for boys and girls to be more physically active (range of enjoyable, non-competitive, 
open-ended forms of play, i.e. ‘active play’) during recess and lunch (42).  
 Safe Routes to School and the Walking School Bus are two public health efforts that promote 
walking and bicycling to school.  Although evaluations of these programs are limited, systematic 
review evidence indicates that these activities are viewed positively by key stakeholders and have 
positive effects on children's active commuting to school (41). 
 
Sedentary/screen time 
 The ubiquity and popularity of screen activities make interventions to change ST behaviour 
challenging.  The evidence on the efficacy of interventions aimed at reducing ST in children for 
reducing BMI is equivocal (43-45).  There does appear to be consensus that including a ST reduction 
strategy in a portfolio of interventions is efficacious for reducing body fatness (45).  
 Interventions to reduce ST in primary schools have included curricula-based modules, which 
encourage children to reduce ST, be more judicious in viewing, and employ self monitoring 
strategies. 
 Family-based intervention strategies to reduce sedentary behaviours come from clinical studies, 
primarily in the treatment of obese children; and there is no evidence for whole-of-population-
based interventions targeting ST in the home.  Strategies which have been efficacious in the home 
setting are primarily behavioural interventions which focus on increasing skills by having the child 
and/or parent develop a television viewing budget or plan, set screen time goals or have the child 
identify alternative activities (45).  Focus group findings indicate that 10–11 year old children 
believe that they could reduce their ST and that the resulting reduction would yield benefits.  
Findings suggest that child-centred strategies that focus on self-discovery, self-reflection and 
collaboration with parents may hold promise (46).  The home screen-viewing environment and 
child autonomy may be malleable targets for changing screen-viewing (47). 
 
3.4 Areas for further investigation 
 The impact of the current school-based programs to increase water consumption, increase healthy 
eating and increase PA among primary school-aged students in NSW requires further evaluation.  
 Innovative, effective ways to reduce EDNP foods in children’s lunchboxes should be examined (48). 
 There is scope to reduce the consumption of SSBs, increase water consumption and improve access 
to healthy food options at children’s sporting events; however, there is no evidence to support the 
best ways to do this.   
 Few studies have examined how best to reduce the availability of soft drinks and EDNP foods in the 
home environment. 
 The effectiveness of school gardens in changing food consumption patterns. 
 The relative effectiveness in disadvantaged communities of subsidised school breakfast programs 
and other vegetable and fruit promotional programs in improving diet quality. 
 There are high levels of participation in community sports; however, there is little evidence to 
guide interventions to increase participation in sport.  Costs of participation are a known barrier, 
particularly for lower income families (49).  In order to examine overall effectiveness, interventions 
funded and conducted in this area must be linked to a rigorous evaluation strategy including 
identification of socio-demographic differentials in participation and cost-effectiveness (50).  
 
3.5 Promising approaches 
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 Comprehensive whole-of-school programs involving parents and integrated into the school routine. 
 Professional development of generalist teachers to ensure FMS/PA is taught in such a way as to 
encourage development of individual children’s skills, is gender-specific, and ensures that 
transformational teaching strategies are used to increase self-determination, perception of ability 
and self-efficacy among primary school-aged students. 
 Point-of-purchase promotion of healthy foods in school canteens. 
 Subsidised healthy food programs for highly disadvantaged children may be appropriate, 
particularly the consumption of vegetables, although fruit consumption may also be low in this 
target group. 
 Promoting healthy junior sports including healthy sporting canteens, coach education and sports 
sponsorship. 
 Social marketing to parents regarding specific behaviours, such as home availability of soft drinks 
and EDNP foods, as well as ‘family meals’. 
 Social marketing to increase parents’ awareness of national PA and screen time recommendations 
for children. 
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4.  INTERVENTIONS AMONG ADOLESCENTS 13-18 YEARS 
 
4.1 Rationale 
In 2010 24.2% of boys and 19.7% of girls in NSW high schools were classified as overweight or obese (1).  
Data from SPANS 2004 show that overweight and obese adolescents, especially boys, are at substantial risk 
for chronic health conditions (2, 3).  Further, overweight/obese adolescents are at high risk of maintaining 
an unhealthy weight as adults.  There is some indication that sedentary behaviours, more than physical 
activity (PA) behaviours, track from adolescence into adulthood (4).  There is a strong imperative to treat 
adolescent overweight and obesity before lifestyles become entrenched and significant co-morbidity 
intervenes (5). 
 
Participation in nearly all physical activities declines during adolescence (6), yet PA in adolescence is 
associated with academic performance (7) and improved mental health (8).  Improved dietary habits in 
adolescence are also associated with improved mental health (9). 
 
The most recent NSW data (1) show that there is SES and cultural inequities in the distribution of weight 
and weight-related behaviours of adolescents, and these factors are important in the design and 
implementation of interventions.  Specific behaviours have been identified as contributing to the likelihood 
of adolescent overweight and obesity and, as appropriate points of intervention, are presented below.  
 
 Intake of sugar sweetened beverages (SSBs) 
› Soft drinks provide empty calories, contribute to weight gain (10-12) and provide a specific 
behaviour for intervention.  Adolescent boys consume more than girls (70.4% versus 48.3% 
consume more than 2 cups of soft drink per week) and usually/always have soft drink at school 
for lunch (boys = 28.1%, girls = 17.7%).  Nearly three-quarters of adolescent children live in 
homes where soft drink is usually or always available and approximately half of all adolescents 
usually or always consume soft drink at home (boys = 59.1%, girls = 42.6%).  
› Adolescents have high exposure to soft drinks through advertising (13-15) and unhealthy 
food/beverage sponsorship of sport (16).  Further, soft drinks are available at many sports 
events and canteens (13, 17) and there is some evidence that SSBs are still available in some 
NSW high schools (1).  The home environment influences adolescents’ soft drink consumption 
both indirectly and directly.  Most SSBs are obtained by youth from the home and parental 
role modelling may influence adolescents’ SSB consumption (18, 19). 
 Consumption of energy-dense, nutrient-poor (EDNP) foods 
› Quality of diet declines from childhood to adolescence, with dietary habits likely to promote 
fatness being actively adopted (20).  In NSW, SPANS has shown that students in Years 8 and 10 
report consuming EDNP foods and takeaway foods frequently (1). 
› The availability of unhealthy food at home appears to be a robust predictor of consumption of 
EDNP foods (20, 21); and collectively, studies suggest that readily available and easily 
accessible healthful foods within the home are more likely to enhance healthful dietary intake 
among youth and families (21, 22). 
 Consumption of fruit and vegetables  
› In NSW, SPANS has shown that 42.1% of students in Years 8 and 10 met recommended daily 
fruit intake and 20.1% met recommended daily vegetable intake (1). 
› The evidence consistently shows a positive association between home availability of fruits and 
vegetables and adolescent consumption of fruits and vegetables (23). 
 Moderate to vigorous physical activity (MVPA) 
› Important health benefits of physical activity (PA) during adolescence include favourable 
skeletal development, improved metabolic profile and psychological wellbeing, plus an 
increased likelihood of physical activity in adulthood (24, 25).  During adolescence the decline 
in PA is more prevalent in girls than in boys (26), suggesting that interventions which target 
girls are needed.  There has been considerable investment to promote PA in high school 
settings, but interventions have met with limited success (27), potentially because only a small 
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proportion (~30%) of PE lessons are spent in MVPA (28, 29).  In NSW, findings for students in 
Years 8 and 10 showed: 
o Met recommended daily physical activity guideline: (boys 67.9%, girls 58.5%) 
o Median daily minutes spent in MVPA: (boys 87.1 mins/day, girls 72.9mins/day) 
o Correctly reported national physical activity guideline (31.2%) (1). 
 Fundamental movement skill development   
› Developing a high perceived sports competence through object control skill development in 
childhood is important for boys and girls in determining adolescent PA participation and fitness 
(30).  Findings highlight the need for interventions to target and improve the perceived sports 
competence of youth. 
 Recreational screen time (ST) 
› Emerging evidence shows that ST is associated with poorer metabolic profiles and low fitness 
(31, 32) and low fitness.  TV watching time is particularly associated with overweight/obesity 
and an increased likelihood of poorer dietary patterns.  Watching TV and ‘hanging around’ are 
the most common sedentary behaviours of adolescent Australian girls (33).  In NSW, findings 
among students in Years 8 and 10 showed: 
o Did not meet recommended daily ST guideline: (74.5%) 
o Median ST (boys 3.4 hrs/day, girls 2.7 hrs/day) 
o Had a TV in their bedroom (boys 45.3 %; girls 35.5%) 
o Had no rules on ST (36.9%) 
o Parents who did not know the national ST guideline (48.0%) (1). 
 Family Mealtimes 
› Sharing 3 or more family meals per week has been associated with a 12% reduction in the odds 
of being overweight, 20% reduction in the odds of eating unhealthy foods, a 35% reduction in 
the odds of disordered eating, and a 24% increase in the odds for eating healthy foods (34). 
 Eating Breakfast 
› There is good evidence that daily breakfast consumption is associated with a healthier diet 
pattern among children and adolescents, including higher intakes of fruit and vegetables and 
lower intakes of unhealthy snack foods (35, 36).  Children and adolescents who regularly eat 
breakfast also have a lower BMI and are at reduced risk of becoming overweight or obese (37, 
38).  Girls are more likely to skip breakfast, especially during their teenage years and 
incorrectly perceive this practice as a weight loss strategy (39).   In NSW only two-thirds of high 
school-aged students reported eating breakfast daily (1). 
 
4.2 Policy and program context 
Current national initiatives include: 
 National Healthy Schools Canteens Project (superseded by NSW initiatives) 
Current NSW initiatives include: 
 The Fresh Tastes @ School NSW Healthy School Canteen Strategy came into effect in 2005 and is 
mandatory for all NSW Government schools and strongly supported by CEC and AIS sectors   
 The Nutrition in Schools Policy (NSW Department of Education and Communities) commended in 
July 2011 for all NSW government schools and preschools. This policy requires schools to extend 
the principles of the Fresh Tastes@School strategy, by modelling and promoting healthy eating and 
good nutrition across all school activities that relate to the provision of food and drink, e.g. 
fundraising 
 NSW PDHPE curriculum includes nutrition education as a key learning area, and is mandatory for all 
children from kindergarten to year 10. Teaching and learning and all class activities in all other key 
learning areas should also reinforce healthy eating and good nutrition wherever possible. (Part of 
Nutrition in Schools Policy) 
 The Minister for Education and Training announced a ban on the sale of sugar sweetened drinks in 
NSW schools; commended Term 1, 2007 (now part of Nutrition in Schools Policy) 
 Kitchen gardens are supported by the Nutrition in Schools Policy. See information at 
www.curriculumsupport.education.nsw.gov.au/env_ed/programs/gardens/index.htm 
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 Sponsorship Policy: In NSW government schools, sponsorships must be consistent with the 
corporate principles, vision and goals for public education in NSW; sponsorships must align with 
other NSW Department of Education and Communities policies, e.g. food and beverage company 
sponsorship must be consistent with the Nutrition in Schools policy 
 NSW Premier’s Sporting Challenge:  
o Resources are provided to encourage schools to take part in various 10-week activities and 
events to support students in reaching set targets.   
o Get Active in the Middle Years Program to enhance the engagement of students through 
sport and physical activity as they progress from primary to secondary school 
o Girls in Sport Intervention and Research Project to promote the participation of girls aged 
14-16 years in sport and physical activity 
o Sport Leadership Program to support students in developing the skills to organise, 
administer, coach, referee or train a variety of sports and modified activities 
o Sports Equipment to Schools Program to provide tied grants to schools to purchase sports 
equipment. 
 Healthy Kids website: The website is a joint initiative of the NSW Ministry of Health, Education and 
Communities, and Sport and Recreation, as well as the NSW Division of the National Heart 
Foundation. The site contains recipes, ideas for physical activity and practical ways to improve 
nutrition, as well as specific factsheets for families and children 
 Schoolatoz website: NSW Department of Education and Communities website offering practical 
help for parents regarding health and wellbeing (including food and fitness) 
 Go4Fun® (NSW Health): Healthy lifestyle program for children aged 7-13 years who are above 
healthy weight 
 NSW PDHPE curriculum includes a requirement that secondary-school students spend 300 
minutes/week in physical activities (Years 7-10) 
 School breakfast programs/clubs: schools (selected locations) collaborate with local agencies 
including Australian Red Cross, local youth services, church organisations, P&C associations and 
local businesses. 
 
4.3 Evidence of effectiveness 
Overview 
 Reviews indicate that comprehensive behavioural interventions of medium to high intensity 
involving cognitive-behaviour therapy in the short- or long-term (12 months) are effective in 
achieving weight loss in obese children and adolescents.  Involvement of parents is an essential 
element, although there is a lack of evidence regarding age-specific techniques for optimally 
engaging them (40-43).   
 Most prevention interventions have focused on the school setting.  
 There has been large variability in the effectiveness of intervention studies; studies are typically 
heterogeneous (program outcomes, measurements, sampling frames), thus making it difficult to 
generalise about what interventions are effective (27). 
 The Cochrane Review on interventions to promote physical activity and fitness by Dobbins et al 
recommended ongoing PA promotion in schools (44). 
 Other reviews have indicated only moderate evidence of effect for educational interventions on 
dietary behaviour in schools, and limited evidence of effect for multicomponent programs on 
behaviour among adolescents in European studies (45). 
 
Evidence regarding program components and implementation processes 
Physical Activity  
 Girls and boys do not necessarily respond similarly to a given intervention.  The evidence suggests 
girls may respond better to educational components based upon social learning (peer support), 
while boys may be more influenced by structural and environmental changes which facilitate 
increased physical activity and improved diet intake.  Intervention components targeting both 
adolescent boys and girls through different techniques may be necessary for a single program to 
have an effective impact on adolescents as a whole (46). 
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 For girls, gender-separate lessons and less emphasis on competition have been found to be 
effective in promoting physical activity participation (47).  An increased focus and quality of PE at 
school led to improved levels of physical activity but no impact on weight (48). 
 Reviews of computer- and web-based interventions have focused primarily on increasing PA, but 
the independent effect of this approach has not been established, with limited likelihood of high 
population reach and generalisability low or unknown (49, 50). 
 PE teachers need to employ the concept of transformational teaching to provide students with self-
determination and self-efficacy in schools and community-settings (51).  
 Multi-component school-based interventions that also offer Physical Education that specifically 
addresses the unique needs of girls seem to be the most effective (52).  
 Multi-component school-based interventions are most successful at increasing PA among 
adolescents, but if an intervention is aimed to affect other health behaviours then the intervention 
is less effective in terms of PA (53, 54). 
 Qualitative evidence has shown that adolescents generally think they are doing more PA than they 
are; also, that if they engage in PA they can eat whatever they want (55). 
 Pedometers have been used successfully in a variety of ways to promote physical activity among 
youth (56). 
 
Nutrition 
 Banning of soft drinks in elementary schools in the US has achieved modest results in decreasing 
consumption and prevalence of overweight (57-59).  Evidence suggests that governmental laws are 
required to restrict the at-school availability of SSBs in order to have a direct impact on the 
consumption of SSBs and water (60-62).  One recent study has suggested that SSB bans in schools 
may be insufficient to reduce total consumption, as adolescent SSB consumption is also influenced 
by cognitive factors (63), whilst also suggesting that such intervention needs to be accompanied by 
social marketing and other strategies.  The sale of sugar sweetened drinks in NSW government 
schools was banned in Term 1, 2007.  The CEC and AIS strongly support this ban and will encourage 
it in their sectors.   
 Evidence suggests that nutrition guidelines and price interventions focused on healthier foods are 
effective in improving the school food environment and students' dietary intake during school 
hours (64).  However, there is very little evidence and a lack of consistent findings, for the 
effectiveness of regulations of food and beverage availability; and there are currently few studies 
which have measured the impact of school food policies on BMI (65). 
 While school nutrition policies that include breakfasts, vending machines, snacks and meal services 
have not been shown to prevent weight gain, they can be effective in improving dietary patterns in 
disadvantaged school-children and adolescents (65).  
 The Fresh Tastes @ School NSW Healthy School Canteen Strategy came into effect in 2005 and is 
mandatory for all NSW Government schools and strongly supported by CEC and AIS sectors; 
however, implementation in high schools has been variable.   
 There is no evidence regarding effective interventions to reduce SSBs or EDNP foods in the home. 
 School-based interventions to promote consumption of fruit and vegetables among students in 
school settings have primarily consisted of multi-component interventions that sometimes included 
an environmental intervention component.  To date, the majority of nutrition interventions aimed 
at promoting increased F&V consumption have met with modest success at best (66-70). 
 Garden-based nutrition intervention programs may have the potential to promote increased F&V 
uptake among youth (71). 
 
Family and community focus 
 No solely family-based dietary interventions at the population level have been conducted to 
prevent obesity among adolescents; intervention has been limited to treatment, primarily primary-
care based, face-to-face sessions with obese adolescents and their parents.  Findings from Project 
EAT (Eating Among Teens) in the US suggest that strategies to increase the frequency and improve 
the quality of family meals may be promising (72).  Similarly, family modelling of healthy behaviours 
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(e.g. reduced TV watching, healthy eating) may be a useful point of intervention to improve healthy 
behaviours of adolescent girls (73). 
 Interventions which involve the whole community in complex interventions targeting multiple 
behaviours, as well as environments and upstream determinants, appear to be most effective (74). 
 
4.4 Areas for further investigation 
 There needs to be a greater focus on dietary behaviours, as well as physical and sedentary 
activities. 
 No intervention studies have focused on the home food/eating environment (e.g. family meals, 
parental modelling of healthy eating, soft drinks at home) or addressed parenting behaviours. 
 Behaviour change interventions targeting reductions in sedentary behaviour have all been small 
pilot studies; more needs to be known about how best to optimise intervention effects (75). 
 Reviews of community and family interventions for promoting PA among young people highlighted 
the scarcity of evidence in this area; hence there is large scope to develop interventions in this 
arena – perhaps involving peer support (76). 
 School friendships, peer support and social cognitive theory could be applied to improve 
adolescents’ dietary behaviours.  Social network-based promotion in schools has potential (77).  
Computer- or technology-based and peer modelling strategies are promising, developmentally 
appropriate approaches. 
 Culture-specific influences should be examined, as many cultural groups have high rates of 
overweight and obesity, e.g. Indigenous adolescents and adolescents of Pacific Island (78) and 
Middle Eastern descent  (1). 
 
4.5 Promising approaches 
 Incorporate PA in schools with components specifically targeting girls and boys separately. 
 Professional development of teachers to ensure PA is taught in such a way as to encourage 
individual’ skills development, is gender-specific and ensures that transformational teaching 
strategies are used to increase self-determination and self-efficacy among adolescents/increase 
perception of ability. 
 Professional development of teachers to increase students’ MVPA during PE lessons. 
 Social network-based promotion to improve dietary behaviours in schools and home. 
 Promote the importance of eating breakfast (and a nutritionally healthy one) among girls. 
 Carefully designed social marketing campaigns highlighting short-term (rather than long-term) 
health issues and addressing social and environmental cues relating to sweetened soft drink 
consumption (particularly boys), EDNP food consumption, fruit and vegetables consumption, and 
screen time are required.  
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5.  INTERVENTIONS AMONG YOUNG ADULTS 18-34 YEARS 
 
5.1 Young adults – overall 
5.1.1 Rationale 
 Young adulthood has received little attention as a life stage for obesity prevention, yet it is during 
these years that some obesity protective behaviours tend to wane and average body weight 
increases. 
 Recently-born cohorts appear to be at greater risk for weight gain than their parents (1). 
 Young adults are also an important target group as their lifestyle behaviours at this stage may be 
carried into adulthood, and they form the next generation of parents.   
 
The weight gains that occur during young adulthood are likely to result from changes in weight-related 
lifestyle behaviours, particularly declines in physical activity (2, 3).  Data from the most recent national 
health survey indicated that only 34% of those aged 18-24 years and 29% aged 25-34 years undertook 
moderate to high intensity exercise, and less than 4% of 18-34 year olds consumed the recommended 
amount of fruit and vegetable servings (4).  These poorer dietary and physical activity behaviours may be 
associated with significant lifestyle transitions, such as beginning work or further studies, or leaving the 
parental home.   
 
Specific risk factors for weight gain among young adults include: 
 Declines in physical activity during young adulthood (2). 
 Frequent fast-food and soft drink consumption (5).  
 Frequent fast-food consumption and possibly also low intake of fruit, vegetables and total dietary 
fibre in young women (5, 6).  
 
5.1.2 Policy and program context 
There are currently no policies or programs at the federal or state level specifically addressing obesity 
prevention in young adults.  Menu labelling in Quick Service Restaurants may be particularly relevant to this 
age group. 
 
5.1.3 Evidence of effectiveness 
Overview 
The evidence comprises three recent randomised controlled trials in young adults aged from 17 to 35 years 
(7-9), and a review of interventions for weight loss during young adulthood (10).  Reductions in body weight 
are most likely to be achieved by addressing energy imbalance through both dietary and physical activity 
strategies (10).  
 
However, obesity prevention research in young adult populations has largely been conducted in the United 
States, with small samples of university populations or highly educated and largely female populations, thus 
limiting the generalisability of findings.  While convenient points of access, colleges and universities are not 
necessarily appropriate settings for reaching a wide range of population sub-groups. 
 
Evidence regarding program components and implementation processes 
 Group sessions that aim to develop self-monitoring skills around body weight, energy intake and 
amount of physical activity for young adults 18-35 years of age are effective (8). 
 Tailored information packages covering diet, physical activity and weight control with subsequent 
follow-up support by e-mail, phone, group sessions or ‘booster’ visits with a dietitian may prevent 
weight gain in women (7). 
 In younger ‘emerging adults’ (18-22 years), combining online educational sessions with self-
monitoring of body weight has been found to prevent weight gain in students in university settings 
in the short term (9).  
 Targeting high risk young adults (those with at least one obese parent), and those in ‘emerging 
adulthood’ (around 18-22 years, when most weight gains occur) may provide greater benefits than 
whole group approaches (7, 11).   
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 Developing young adults’ behavioural skills for weight management (i.e. goal setting, self-
monitoring) may have additional benefits, particularly for long-term weight control, although long-
term studies in this population are required to confirm this. 
 
5.1.4 Area for further investigation 
 Further research is needed before any firm conclusions may be drawn about how best to intervene 
in this group in Australia.   
 Accessing young adults is particularly challenging; there is scope to investigate TAFE as a setting for 
reaching young adults.  
 The delivery of messages and interventions using newer communication technologies (mobile 
phone and social media), which are widely accessed by wide segments of this target group (not only 
by more highly educated), warrants investigation. 
 
5.1.5 Promising approaches  
 The development of health advice and communication messages specifically designed to be 
personally relevant and persuasive for young adults is needed, which could be delivered by new 
communication technologies.  Potential focus could be on reducing sweetened drinks and fast food 
consumption and increasing physical activity. 
 
5.2 Young adults – pregnancy  
5.2.1 Rationale 
 Pregnancy is a key time to prevent excessive weight gain and improve the health of women and 
their unborn child as many women are concerned about the health of their babies and are in 
frequent contact with health care providers (12, 13).  
 Young adult women are at high risk for excessive weight gain, with one study reporting that 20% of 
women gain more than 5 kg by 6-18 months post-partum (14).  A cohort study in Brisbane showed 
that women who gained excess weight during pregnancy had over twice the odds of being 
overweight and nearly five times the odds of being obese 21 years after the index pregnancy, 
independent of other factors (15).  
 High gestational weight gain (GWG) is the strongest predictor of maternal overweight or obesity 
following pregnancy (16, 17). 
 There is also data showing that the prevalence of obesity among women bearing children in 
Australia is rising, and this has important implications for obstetric care (18, 19).  
 
Obesity during pregnancy and excessive weight gain during pregnancy, regardless of pregnancy weight, is 
associated with adverse maternal, neonatal and child outcomes (13, 14, 15, 19, 20), as follows: 
 Maternal: 3 times higher risk of pre-eclampsia; two times higher risk of gestational diabetes (18); 
they are also more likely to be induced and require a caesarean section (although the effect on c-
section disappears when increased rate of induction is accounted for (21); more anaesthesia-
related complications (22); future obesity. 
 Foetal and neonatal: increased risk of macrosomia, intrauterine death, still birth, admission to ICU, 
congenital abnormalities. 
 Infant: increased risk of obesity and heart disease. 
 Child: risk of obesity at 7 years of age is increased by 48% in children of women who gained more 
weight than recommended during pregnancy, compared to those within the recommended limits 
(17).  
 
5.2.2 Policy and program context 
There are currently no policies or programs at the federal or state level specifically addressing obesity 
prevention in young adults.  
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5.2.3 Evidence of effectiveness 
Systematic Reviews 
 Earlier systematic reviews and meta-analyses concluded that the specific elements of interventions 
that are effective have not been identified (12, 23, 24).  However, these evidence summaries came 
to different conclusions, depending on the relative inclusion criteria.  
 A recent meta-analysis of 5 controlled intervention trials found no effect of relatively intense, 
tailored behavioural interventions (12).  Another meta-analysis showed that, overall, physical 
activity interventions were effective in restricting GWG (mean difference of -0.61 kg, 95% CI -1.17, -
0.06); however, nearly half of the included studies (5/12) showed lower GWG in the control group 
(25).  Gardner et al reviewed 10 published controlled trials of interventions that aimed to reduce 
gestational weight gain through changes in diet or PA.  They concluded that, overall, these 
interventions were effective in reducing GWG but that there was considerable heterogeneity in 
outcomes (24).  Also, a review of 10 clinical trials concluded that dietary advice during pregnancy 
appears effective in decreasing total GWG and long-term postpartum weight retention (26). 
 More recently, a meta-analysis of four randomised controlled trials showed that antenatal dietary 
intervention programs were effective in reducing total GWG in obese pregnant women (27). 
 A systematic review showed that the provision of a supervised antenatal exercise intervention 
among overweight or obese pregnant women was associated with lower gestational weight gain 
(mean difference of -0.36 kg; -0.64 to -0.09 kg) (28).  This consistency in the direction and 
magnitude of effect occurred despite diverse type (walking, cycling, resistance training) and timing 
of intervention. 
 
Individual Australian studies – all 2011 
 A randomised trial in Melbourne, in which the intervention group women were given a 
personalised weight measurement card, advised of their optimal weight gain (based on BMI and 
the United States Institute of Medicine Guidelines) and instructed to record their weight at periodic 
intervals during pregnancy, resulted in significantly reduced GWG (mean difference of 0.12 
kg/week) among women who were overweight compared to normal weight women, but not in 
obese pregnant women (30). 
 A group-based antenatal care program involving sessions in community health settings has been 
trialled in South East Sydney and Central Coast (17).  Facilitated by two midwives, the program 
provides women with education on healthy eating and PA in pregnancy; setting of weight 
management goals, peer support, encouragement and motivational techniques including the WELL 
diary (Weekly Eating and Lifestyle Log).  Intervention evaluation showed that it was challenging for 
midwives to discuss weight with the pregnant women, as midwives’ own weight status was an issue 
and an embarrassment, and midwives were also worried about the risk of losing rapport with the 
client.  Implementation issues included access (location, time of day, childcare), midwives’ time, 
defensiveness of overweight/obese pregnant women, and the need for attractive and informative 
advertising of the service. 
 A trial among disadvantaged women in western Melbourne achieved significantly reduced GWG of 
6.8 kg (intervention group gained 7 kg, versus 13.8 kg in control group) (14).  The intervention 
involved a 4-step multidisciplinary care: continuity of obstetric provider, weighing on arrival at each 
visit, a brief 5-minute intervention by a food technologist (food intake previous day, reading labels, 
shopping lists, healthy recipes), and clinical psychological management.  The intervention also 
achieved a significant reduction in gestational diabetes, as well as substantial dietary improvements 
of increased consumption of water, fresh fruit and home-cooked meals, and a reduction in the 
consumption of soft drinks and fast foods (frozen and fresh).  
 The authors of this last study (14) examined the review by Dodd (29) and concluded that, from the 
3 successful interventions included in that review plus their own study, repetition of the 
intervention components is crucial to success – the successful interventions included maintenance 
of a dietary diary and repeated exposure to a dietitian/food technologist.  At-risk women (i.e. 
existing overweight and obese) require individual education and skills training.  
 Two study protocols for randomised controlled trials to prevent excessive GWG have been 
published recently (31, 32).  These will examine dietary and lifestyle advice, goal-setting/self-
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monitoring, and support strategies (31) and the effect of continuity of midwifery care on GWG (32); 
hence, both will provide additional insight into strategies for preventing excessive GWG. 
 
International Recommendations 
 The Institute of Medicine recommendations on gestational weight gain were revised in 2009 to 
include different recommendations for GWG according to pre-pregnancy BMI (33).  These revisions 
include very low GWG recommendations particularly for obese women.  The important role of 
health care providers in the implementation of these guidelines is detailed.  
 Since the emergence of the revised IOM guidelines, the need for higher rates of counselling on this 
issue, and also more effective counselling by health care providers on this issue, has been identified 
(34, for example).    
 
Evidence regarding program components and implementation processes 
 There are no Australian guidelines on weight gain during pregnancy.  In a convenience sample of 
pregnant women in Canberra, 69.2% had not received advice on their weight from their caregiver 
(35).  Women consider that if the issue of weight was not raised by their health professional then it 
was not important (17).   
 
Qualitative research in some of the studies has indicated the following barriers to achieving healthy 
weight gain during pregnancy: 
 Weight gain during pregnancy is often viewed as transient and okay, as well as ‘beyond control’, by 
women; it gives larger women, and others, the chance to ‘let go’.  Similarly, assumptions exist 
about weight gain during pregnancy, such as feeling able to eat with fewer limitations, and 
overweight being more socially acceptable during this period (12). 
 Potential barriers to addressing overweight and obesity in pregnancy which have been identified in 
Australia include poor uptake of routine pre-pregnancy health activities, inaccurate self-
categorisation of weight, unsuccessful weight loss attempts, and inadequate advice regarding 
pregnancy weight loss (36).  Inaccurate self-categorisation of weight has also been identified as an 
issue in the Healthy Beginnings Trial (37). 
 Inadequate and often contradictory information from health professionals has been reported; and 
the information given to pregnant women generally related to healthy eating rather than weight 
management (12). 
 Health professionals are not sure how to raise the issue of weight without offending overweight or 
obese women (17, 38).  Lack of clear guidelines on weight gain in pregnancy or appropriate care for 
obese pregnant women compounds, and perhaps underpins, the reluctance of staff to raise the 
issue with women (5, 16). 
 Pregnant women with persistent nausea or vomiting or lower back pain, particularly those that are 
obese, are at risk of not exercising during pregnancy (39). 
 
5.2.4 Areas for further Investigation 
 Some of the barriers women have described in achieving healthy weight gain have not been 
addressed in the studies included in systematic reviews to date (12). 
 Specific interventions are needed for women with a particular risk of obesity and gestational 
diabetes during pregnancy, including existing overweight/obese women and Indigenous women.  In 
combination with the recommended strategies indicated below, individual and group interventions 
in these at-risk groups could be informed by the recent Australian and international studies (40). 
 
5.2.5 Promising approaches 
 Incorporate specific ‘weight management’ advice as part of usual antenatal care. 
 Adopt and disseminate a set of evidence-based guidelines on appropriate weight gain during 
pregnancy, such as those by the US Institute of Medicine and National Research Council’s 
Guidelines for weight gain during pregnancy. These guidelines, which have been adopted in 
Queensland (17), recommend that overweight pregnant women gain between 7 and 11.5 kg, and 
obese pregnant women gain between 5 and 9 kg during pregnancy. 
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 Conduct professional development courses to increase the skills of health professionals in 
discussing weight with pregnant women (34).  
 Conduct intensive lifestyle interventions informed by recent studies, among pregnant women who 
enter pregnancy very overweight or obese. 
 Trial community-based strategies which seek to educate and inform the wider family and social 
network surrounding weight and pregnant women (17).  For example, group-based approaches 
involving peer/social support may be effective (17, 41). 
 Promote weight management programs for young women who are overweight or obese, prior to 
pregnancy. 
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6.  INTERVENTIONS AMONG ADULTS 35-60 YEARS 
 
This section concentrates on the particular setting of ‘workplaces’.  However, strategies described in 
relation to older adults at risk and parents referred to in the above sections on children and adolescents, 
are also relevant. 
 
6.1 Rationale 
 Workplaces have been identified in international and national frameworks, including the National 
Preventative Health Task Force report, as an important setting for obesity prevention.  
 This focus is based on evidence that interventions in this setting can facilitate improvements in 
behavioural risk factors for obesity and chronic diseases (1) and reach large numbers of adults, 
given that approximately 60% of the Australian population (≥15 years) is engaged in employment.  
 Obesity prevention programs in worksites have potential benefits for businesses in relation to 
increased employee productivity, presenteeism, reduced absenteeism, and reduced staff turnover 
(2, 3).  
 The organisational culture and physical environment of the workplace should be designed to be 
conducive to and support desirable health behaviours (3-5).  Workplace health interventions are 
more effective when there is support from senior management (5), therefore population health 
interventions in the workplace setting need to target both employers and employees (3, 5, 6). 
 Of all those employed, around 70% are sedentary or have low levels of exercise (7), with those who 
have high daily levels of sitting being more likely to be overweight or obese than those with less 
amounts of being seated at work (8). 
 Shift work, long hours and blue collar jobs (among males) are associated with higher levels of 
obesity (9). 
 
6.2 Policy and program context 
The Healthy Workers Initiative (HWI) forms part of the National Partnership Agreement on Preventive 
Health (NPAPH) and is being implemented from 2011 – 2014 by state and territory governments.  A 
Medicare item is available for health checks for adults aged 45-49 years. 
 
6.3 Evidence of effectiveness 
Overview 
The evidence is synthesised from reviews of workplace interventions (10-13).  These reviews include 
research conducted mainly overseas, as Australian studies are scarce (10, 11).  Chau et al examined the 
evidence of effectiveness of workplace health promotion programs to promote physical activity, healthy 
diet, or both, for prevention of overweight and obesity by synthesising evidence from available reviews and 
reports (10).  In a rapid review, Bellew et al examined the evidence for the type of primary prevention 
programs in the workplace that are likely to be most effective in (a) changing risk factors for chronic disease 
and (b) reducing rates of chronic disease(11).  Groenveld et al undertook a systematic review of 
randomised controlled trials that were implemented in the workplace and aimed at increasing physical 
activity and/or improving diet (13).  A very recent review by Barr-Anderson et al systematically examined 
the evidence for the integration of short bouts of physical activity into organisational routine in workplaces 
(and schools) (7).  
 There is strong evidence that workplace programs are effective at increasing physical activity, 
improving diet and reducing body weight (2, 13). 
 Strategies to improve dietary behaviours have focused on the workplace food environment; 
effective strategies include: 
› point-of-purchase placement, promotions and signage for healthy foods in workplace 
canteens, and  
› increased availability of healthy food choices in canteens and vending machines.  
 Effective physical activity strategies include: 
› prompts to encourage stair use  
› access to places or opportunities for physical activity  
› showers, lockers, change facilities 
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› bike racks 
› education. 
 The most effective programs were multi-component interventions that target physical activity, diet, 
or both, and comprise: 
› Provision of individual behavioural skills training 
› Involvement of workers in program development and implementation 
› Organisational and environmental changes to support positive health behaviours.  
 
Evidence regarding program components and implementation processes 
 Targeting changes in the knowledge, attitudes and commitment of employers to workplace health. 
 Promotion through awareness raising campaigns can lead to organisational changes in culture, 
policy, practice and the work environment, which support a healthy lifestyle for employees (4, 15). 
 Web-based and email interventions have shown to be effective at changing physical activity and 
dietary behaviours (16), and have potential to reach a large number of workers.  
 Pedometer interventions have potential to be practical and effective methods for increasing 
physical activity in sedentary workers (17, 18).  Further studies are required to replicate these types 
of interventions in a range of workplaces. 
 A recent efficacy trial demonstrated that a weight loss intervention with an online component was 
both feasible and effective in blue collar workers in Australia (19). 
 The inclusion of health risk assessment/health checks during work time (with tailored feedback and 
an incentive to participate) may act as a motivator to engage with programs that offer the 
opportunity for intrinsic change (20, 21). 
 Interventions integrating physical activity (e.g. ‘flexibility, exercise, stretching breaks’, stair 
prompts, incidental walking) into organisational routine during everyday life have demonstrated 
modest but consistent benefits (7).  The majority of workplace studies found increases in physical 
activity (although not measured in many), work-related/performance outcomes, and in mood and 
psychosocial factors; one study achieved positive changes in resting heart rate.  The longer-term 
outcomes achieved in these studies compared with individual-level studies suggest that physical 
activity promotion strategies at the organisational level may be more effective, and more 
sustainable, than those aimed at the individual. 
 
6.4 Areas for further Investigation 
 Intervention studies targeting individual behaviour change have attracted mainly motivated 
individuals, who may not be at particular risk of obesity or chronic disease.  At the population level, 
further investigation will be required to identify and attract participation by those most at risk or 
those who are less likely to participate (22, 23).   
 The degree to which workplace interventions, shown to be effective in one group, can be translated 
and sustained across different working contexts (such as part-time, casual, blue collar and rural 
workforce groups), is not known and needs further testing.  
 Environmental changes (healthy canteens/vending machines, posters, stair prompts), underpinned 
by changes to organisational culture, are required to achieve a broader reach.  Therefore, health 
promotion initiatives need to engage employers as well as employees in order to achieve cultural 
and organisational change.  However, there is little information on optimal methods for reaching 
employers.  
 The Healthy Workplace Guide: Ten steps to implementing a workplace health program has been 
developed recently by the Heart Foundation, NSW Cancer Council and PANORG (24).  This step-by-
step guide aims to raise awareness of the need for workplace health promotion and to assist 
businesses in implementing workplace health programs and activities.  Evaluation of its 
effectiveness across a range of businesses will inform this area of research.  
 
6.5 Promising approaches  
 There is an opportunity to reach employers through industry associations and mass media 
campaigns in order to raise awareness of the benefits of supporting employees to eat healthily, 
move more and maintain a healthy weight (organisational cultural change). 
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 Promotion and facilitation of employers to implement simple evidence-based environmental 
interventions in the workplace (e.g. through healthier vending machines, healthy canteens, 
provision of bike racks, showers, kitchen facilities, posters, stair prompts, walking groups, 
pedometer programs, short activity breaks), although such interventions alone are unlikely to be 
sufficient.  
 Promotion of existing healthy lifestyle support programs, such as the NSW Get Healthy Service, 
through workplaces. 
 Targeting blue collar industries will provide the best opportunity for achieving both high reach and 
targeting those most at risk.  
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7.  INVERVENTIONS AMONG OLDER ADULTS 60-75 YEARS 
 
7.1 Older adults – general 
7.1.1 Rationale 
 People aged 65 years and over represent about 13% of the total population in Australia; by 2036 
the number is expected to increase from 2.7 million to 6.3 million (24% of the total population) (1).  
 Australians in their 50s and 60s continue to gain weight as they age, until the mid-70s.  The 
prevalence of obesity among Australians approaching retirement (55-64 years: 25.5%, 65-74 years: 
19.9%, 75+: 12.7%, total 65+: 16.9% (1)) is around 25-30%, with older males more likely to be 
overweight or obese than older females.  The prevalence of abdominal obesity is also common 
among older Australians (2). 
 Obesity not only accelerates the aging process, but also leads to premature death from life-
threatening diseases, physical disability, impaired quality of life and decreased cognitive function 
(3).  This has implications for healthcare costs, for aged care services, and for carers and their 
wellbeing.  Improving older people’s health is a national research priority in Australia (4). 
 Cardiovascular factors and other health complications associated with obesity increase linearly with 
increasing BMI until age 75.  Therefore, small amounts of weight loss (between 5-10% of initial 
body weight) may be beneficial, as well as interventions that focus primarily on improving physical 
function and in preventing medical complications associated with obesity (5, 6).  
 Regular exercise can minimise the physiological effects of an otherwise sedentary lifestyle and 
increase active life expectancy by limiting the development and progression of chronic disease and 
disabling conditions (7).  Physical inactivity is common in older Australians (44.9% for those aged 65 
years or more), increasing to almost 7 in 10 for those aged 85 years and over.  Older females were 
more likely to be sedentary than older males (8).  Only 42.3%-52.3% of adults (aged 65+ and 55-64 
years respectively) meet adequate levels of physical activity (9).  Chastin et al report a direct 
positive relationship between prolonged periods of sedentary behaviour and obesity, with older 
adults who break up their sedentary time having lower body fat (10).  Muscular strength and power 
predict all cause and cardiovascular mortality, independently of cardiovascular fitness.  Thus, 
avoidance of a sedentary lifestyle by engaging in at least some daily physical activity is prudent (7). 
 Many older Australians, especially men, are not consuming adequate amounts of fruit and 
vegetables.  In 2009, 36.8% of people 65 years and over living in NSW consumed less than two 
fruits a day, and 87% consumed less than five serves of vegetables a day (9). 
 Retirement is an important life-stage transition.  
› Men who retire from physically active jobs become less active and those with former 
sedentary jobs often become more active (11, 12).   
› Weight gain and increase in waist circumference among men leaving the workforce were 
associated with a decrease in fruit consumption and fibre density of the diet, with an increase 
in eating breakfast and in the consumption of sugar-sweetened soft drinks, and with a 
decrease in several leisure-time physical activities (11).  
› Lack of routine and loss of structured time contribute to more snacking, soft drink and alcohol 
consumption among retirees. 
 TV watching increases in older people (13). 
 Older adults are driven to become involved in PA by their perception of risk for future health 
problems associated with advancing age (14).  
 Coping self-efficacy is also another important motivational factor for individuals to engage in 
physical activity (15).  
 Focus groups conducted in NSW of older people with and without chronic disease reported that the 
knowledge of an appropriate exercise program, confidence in their abilities to achieve goals and 
the availability of social and environmental support were important in order to engage in regular 
physical activity.  For instance, less healthy people preferred to exercise alone while more healthy 
individuals used physical activity as a social opportunity (16).   
 Knowledge about the relationship between the physical environment and physical activity in older 
adults is limited.  The review by Van Cauwenberg et al showed inconsistent results but most of the 
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environmental characteristics studied were reported not to be related to physical activity in older 
adults, contrary to younger age groups (17).   
 King et al indicated that older adults living in more walkable neighbourhoods had more transport 
activity and moderate-to-vigorous physical activity and lower body mass index relative to those 
living in less walkable neighbourhoods (18).  Additionally, the most mobility-impaired adults living 
in more walkable neighbourhoods reported transport activity levels that were similar to less 
mobility-impaired adults living in less walkable neighbourhoods. 
 In homebound older adults sensory appeal, convenience and price of foods were the most 
important factors in food selection (19).  Of least importance were ethical concerns, mood and 
natural content.  Older women make choices based on health and sensory appeal while older men 
make choices based on weight control and mood.  
 
7.1.2 Policy and program context 
 The NSW Government’s current ageing strategy, Towards 2030: Planning for our changing 
population, includes a Positive Ageing Statement and vision statement: “Older people will have 
independent, active, engaged and healthy lives with access to quality care and support when they 
need it” (20). 
 As people over the age of 60 are at increased risk of chronic disease, prevention frameworks and 
initiatives, such as Lifescripts and Diabetes Prevention initiatives, have particular relevance for 
older adults. 
 
7.1.3 Evidence of effectiveness  
Physical Activity — Overview 
 A review of effective population health interventions for the primary prevention of musculoskeletal 
conditions cited walking as the easiest physical activity to implement and maintain in older adults 
(21). 
 The Position Stand of the American College of Sports Medicine concludes that: (1) a combination of 
aerobic training/exercise (AET) and resistance training/exercise (RET) activities seems to be more 
effective than either form of training alone in counteracting the detrimental effects of a sedentary 
lifestyle on the health and functioning of the cardiovascular system and skeletal muscles; (2) 
although there are clear fitness, metabolic and performance benefits associated with higher-
intensity exercise training programs in healthy older adults, it is now evident that such programs do 
not need to be of high intensity to reduce the risks of developing chronic cardiovascular and 
metabolic disease; (3) exercise prescription for older adults should include aerobic exercise, muscle 
strengthening exercises and flexibility exercises.  Additionally, individuals who are at risk of falling 
or mobility impairment should also perform specific exercises to improve balance, as well as other 
components of health-related physical fitness (6). 
 In studies involving overweight middle aged and older adults, moderate-intensity aerobic exercise 
training has been shown to be effective in reducing total body fat.  Favourable changes in body 
composition, including increased fat-free mass and decreased total body fat mass, have been 
reported in older adults who participate in moderate or high intensity resistance exercise training 
(6). 
 
Evidence regarding program components and implementation processes 
Physical Activity 
 There is consensus that older adults can substantially increase their strength and power after 
resistance exercise.  Marques et al found that both RET and AET resulted in increased static and 
dynamic balance in community-dwelling older women (22).  Despite aerobic training being 
important for the induction of cardiovascular and metabolic changes, only resistance training 
showed significant bone adaptation with the potential to reduce fracture risk.  
 Tai Chi is recommended as an economic and effective alternative method of physical activity that 
improves balance, balance confidence and prevents falls in older adults, thus enhancing functional 
capacity (23, 24, 25).  A community-based weekly Tai Chi program in Sydney reduced falls in 
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healthy community-dwelling older adults (26).  Additional research is needed to examine the 
effects of Tai Chi on total levels of physical activity.  
 Dancing is a mode of physical activity that may allow older adults to improve their physical 
function, health and well-being.  Grade B-level evidence indicated that older adults can significantly 
improve their aerobic power, lower body muscle endurance, strength and flexibility, balance, agility 
and gait through dancing.  Grade C-level evidence suggested that dancing might improve older 
adults’ lower body bone-mineral content and muscle power, as well as reduce the prevalence of 
falls and cardiovascular health risks (27). 
 A review of the physical fitness and function benefits of yoga revealed moderate improvements for 
gait, balance, upper/lower body flexibility, lower body strength, and weight loss.  However, more 
evidence is needed to determine its effectiveness as an alternative exercise to promote fitness in 
older adults (28). 
 Water aerobics is a feasible alternative to land-based exercise for middle-aged and older adults for 
improving and maintaining cardio respiratory fitness (29). 
 Multi-component behavioural group interventions show benefits in improving balance confidence 
and in decreasing activity avoidance (30). 
 Goal setting and self-monitoring are effective behavioural intervention components in weight loss 
and physical activity interventions targeting adults aged 50 years and older (31). 
 Individually tailored programs to encourage lifestyle changes in seniors can be effective and 
applicable to health care and community settings.  CHAMPS is a 6-month program encouraging 
participation in existing community-based physical activity classes and programs as a way to 
increase physical activity.  It was successful in increasing class participation (32).  CHAMPS II was 
based on social cognitive theory and included principles of self-efficacy enhancement and readiness 
to change, as well as motivational techniques.  The program resulted in significant physical activity 
increases and was particularly useful in increasing physical activity for overweight persons (29).  A 
similar program is the Groningen Active Living Model (GALM) which was developed in The 
Netherlands (33).  
 Additionally, individually-tailored, intense, high impact exercise programs that include warm-up, 
endurance, jumping, strength and flexibility training; and professional advice and guidance with 
continued support (of at least six weeks’ duration) can encourage adults in the general community 
to be more physically active in the short- to mid-term (21).   
 The Step by Step program (34) found that the presence of street lights at night, and greenery and 
interesting scenery (aesthetics) were positively associated with changes in walking among 
physically inactive adults aged 30–65 years living in NSW.   
 Programs targeting Aboriginal older women have been successful.  The WAVES Program was aimed 
at inner city women (Eastern suburbs, Sydney) and involved exercise in a private hydrotherapy pool 
(35).  In the other program identified which was aimed specifically at women, circuit classes were 
identified by the women in Cherbourg, Queensland (The Cherbourg Healthy Lifestyles Program) as 
the means for increasing physical activity (36).  Although identified as a healthy lifestyles program, 
it appears to involve physical activity components only.  Regular fitness assessments assisted 
continued interest. 
Sedentary Behaviour 
 A local study in Queensland reported that sedentary time in older adults can be reduced following a 
brief intervention based on goal setting and behavioural self-monitoring (37).  
 
Nutrition  
 Tailored nutrition counselling interventions involving active participation in developing a 
behavioural health plan, goal setting, motivated participants and self efficacy show positive 
outcomes in the nutrition status or nutrition-related outcomes in community-dwelling older adults 
(21, 38). 
 Group learning sessions, peer support and scheduled follow-up meetings are also characteristics of 
successful nutrition counselling interventions.  Ineffective interventions were found to comprise 
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those that were not tailored to individual learning needs and had limited personal contact with 
study participants (38). 
 
7.1.4 Areas for further investigation  
There are a large number of gaps in the evidence base to prevent overweight and obesity in this target 
group; hence, there are multiple areas which would benefit from further investigation: 
 Older adults are an under-studied population in terms of obesity prevention, yet investment in the 
prevention of weight gain in this group is likely to be highly cost-effective due to the health burden 
of chronic disease in older adults.  
 Retirement is recognised as a major life transition but no interventions were identified that 
specifically target retirees and this transitional period.  
 Physical activity outcomes are often not incorporated into falls prevention programs. 
 Nearly all identified interventions were aimed at increasing physical activity, rather than reducing 
sedentary behaviours or improving nutrition. 
 The heterogeneity of older people in terms of cardiovascular fitness, muscle strength, performance 
in activities of daily living, medical co-morbidities and psychosocial needs must be taken into 
account in assessing the effectiveness of interventions.  
7.1.5 Promising approaches 
 Any physical activity interventions in this target group need to emphasise the benefits of strength 
training for older people. 
 Communication to increase awareness of chronic disease risks. 
 Providing support for engaging in alternative activities to reduce TV use in older people, or adapting 
TV to be more interactive.  Increasing public awareness of alternatives to watching TV could help to 
diminish the potential for associated negative health effects in older adults. 
 Cross-sectoral work to ensure environmental amenities, including access to physical activity 
facilities, public and community transport to a variety of food retail outlets and other community 
facilities. 
 
7.2 Older adults – at high risk of chronic disease 
7.2.1 Rationale 
 A high proportion of adults aged over 55 years is at risk of developing diabetes, with the prevalence 
of impaired fasting glucose and impaired glucose tolerance increasing with age, and highest for 
those aged 55-64 years (39).  
 Coronary heart disease and Type 2 diabetes were expected to be leading contributors to Australia’s 
overall health burden in 2010 (39). 
 The prevalence of non-alcoholic fatty liver disease ranges from 10-33% in the general population, 
and the prevalence is higher in those who have metabolic risk factors, type 2 diabetes or the 
metabolic syndrome (40). 
 Increasing levels of physical activity and fitness can have positive effects on chronic disease risk 
factors independent of weight loss (41, 42). 
 
7.2.2 Policy and program context 
 The Australian General Practice Network is contracted by the Department of Health and Ageing to 
implement the National Prevention of Type 2 Diabetes Program from 2008 to 2012.  
 A Medicare item for health checks for adults aged 75 years and older is available. 
 
7.2.3 Evidence of effectiveness 
Overview 
 Meta-analysis shows that weight loss in lifestyle interventions is relatively modest, with an average 
loss of 2.8 kg at 12 months, whilst higher intensity interventions are associated with greater weight 
loss (43). 
 There is strong evidence from multiple large RCTs that lifestyle intervention aimed at reducing 
obesity and increasing physical activity is equally as effective as pharmacological intervention for 
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reducing the risk of type 2 diabetes (in males and females aged 35-70 years with impaired fasting 
glucose) (43, 44, 45).   
 In patients with non-alcoholic fatty liver disease, interventions targeting weight reduction through 
dietary change and increases in physical activity can reduce the severity of risk factors associated 
with progression of the disease, including insulin resistance and elevated liver enzymes (46). 
 Improving individual physical activity and dietary behaviours are considered essential components 
of cardiac rehabilitation care to prevent secondary cardiac events (47).  However, in order to 
ensure equitable service delivery, current cardiac rehabilitation programs need to develop 
strategies for increasing attendance adherence (48), and tailoring and targeting programs for those 
with multiple co-morbidities (49), culturally diverse populations and Aboriginal and Torres Strait 
Islanders (50).  In NSW, the Physical Activity, Nutrition and Cardiac HEalth (PANACHE) study has 
demonstrated positive effects on health behaviours in patients with cardiac disease and has been 
shown to be cost-effective (51). 
 A review of internet interventions targeting physical activity found that 10 of 16 interventions had 
significant positive effects on physical activity or weight loss; however, as the external validity of 
published interventions is low, there was uncertainty whether or not reported effects are 
behaviourable and sustained (52).   
 Telephone for delivery of individualised behaviour change interventions can be effective (52). 
 
Evidence regarding program components and implementation processes 
 The primary care setting provides opportunity for identifying, through appropriate screening, older 
adults who are at high risk for developing chronic disease, as well as acting as referral agents to 
lifestyle interventions (53).   
 The intensity and duration of the large scale lifestyle interventions vary from 7 to 24 sessions in the 
initial 12 months.   
 In Victoria, the Public Health Diabetes Prevention and Management Initiative aims to increase the 
capacity of health organisations and service providers to undertake diabetes health promotion, 
prevention and management activities through provision of resources and training.  The 
effectiveness of this approach is unknown however.  
 The Sydney Diabetes Prevention Program (SDPP), an example of a feasible delivery model for a 
lifestyle intervention which recruited patients through general practice, is currently being 
implemented and evaluated for effectiveness and reach (54).  Initial evaluation indicates modest 
weight loss at 12 months (about 2 kg) and low referral rates from most participating GPs.  Referral 
by practice nurses, compared to referral by GP, has been shown to increase adherence to exercise 
programs (55).   
 Brief counselling interventions, with motivational interviewing and delivered by General Practice, 
can produce short-term changes in health behaviours for older adults at risk of chronic disease or 
with chronic disease; this includes interventions consisting of brief advice (3-5 minutes) from a 
general practitioner as well as more intense interventions with several sessions with either a 
general practitioner or exercise specialist (56).  However, there are a number of barriers to 
implementing lifestyle interventions in general practice, including lack of time and/or knowledge, 
increased workload — not only for those delivering intervention but also for administrative staff — 
and competing priorities (53, 57, 58).  
 
Phone and Internet  
 Computer-tailored, internet interventions are effective for weight loss, dietary change, physical 
activity and management of chronic disease, such as diabetes, and can achieve broad population 
reach (59).  However, there is uncertainty about whether reported effects are behaviourable and 
sustained (52).  Attrition rates are high (40-50%) and adherence to the intervention and accessing 
of intervention resources is low (59, 60).  In some weight loss computer-tailored, internet 
interventions attrition was associated with less education and lower initial weight loss (52, 59). 
 A recent study reported on the long term effects (2 years) of a computer-delivered intervention 
versus a face-to-face weight loss intervention and a control group delivered in a general practice 
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setting.  Weight loss was of a similar magnitude at 2 years in both intervention groups (6.1 kg and 
5.8 kg) compared to 1.4 kg in the control group (61). 
 The computer-tailored interventions with most successful health outcomes, lowest attrition rates 
and high adherence were those with tailoring according to the participants’ stage of change (52), 
engaging platforms, evolving resources and high level of interactivity (59).  
 The efficacy is similar for single behaviour or multiple behaviour interventions (62).  Although effect 
sizes are generally small, this type of intervention has potential for distribution to large populations 
at low cost (25, 63). 
 Tailored messaging and social networking functionality has been hypothesised to increase the 
uptake of internet intervention content but there is no direct evidence of effectiveness with at-risk 
adults (59).  Similarly, there is evidence to support text messaging as a tool for behaviour change; 
however, further research is required to test this modality in older adults (> 55 years) (64). 
 Telephone can be used to deliver individualised behaviour change interventions, disease 
management and to encourage appropriate use of health services (65, 66).  These interventions can 
be delivered at convenient times, with privacy, and are lower in cost than face to face 
interventions, and can also reach at risk populations (67). 
 
7.2.4 Areas for further investigation 
 Further work is required to determine how best to implement lifestyle interventions in diverse 
populations and community settings (43), as well as the optimal modality and intensity for 
intervention delivery. 
 There is a need to focus on strategies for reaching adults most at risk and motivating them to 
participate in lifestyle interventions. 
 Whilst there have been many efficacy and effectiveness studies of lifestyle interventions, there is a 
need for further replication trials in a range of settings and populations to address issues of reach in 
at risk populations. 
 Interventions for older adults with chronic disease need to consider the importance of social, 
behavioural and contextual factors in promoting opportunities for positive health behaviours.  
Interventions for older adults with chronic disease need to consider the importance of their 
physical environment when promoting changes in health behaviours, including their ability to 
access healthy foods and safe areas to exercise (14). 
 Potential benefits of health checks for people aged 60-65 years. 
 
7.2.5 Promising approaches  
 The telephone can be used to deliver individualised behaviour change interventions, disease 
management and to encourage appropriate use of health services (65, 66).  These interventions can 
be delivered at convenient times, with privacy, and are lower in cost than face-to-face 
interventions.  Thus ongoing implementation and promotion of telephone-based healthy lifestyle 
information and support services, such as the NSW Get Healthy Service, is prudent. 
 Implement more intensive behavioural lifestyle interventions using group or individual format in 
primary care, community and other health settings for people at high risk or with chronic diseases 
(cardiovascular disease, type 2 diabetes and non-alcoholic fatty liver disease). 
 Implement computer-tailored internet interventions, underpinned by the stages-of-change model. 
 Tailored mass media campaigns, including risk communications, would be an important part of a 
set of comprehensive strategies to help prevent and reduce the risk of obesity in adults with 
specific chronic diseases or at risk of chronic disease (68, 69).  
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8.  COMMUNITY-WIDE FOOD POLICY AND ENVIRONMENT ACTIONS 
 
8.1 Point of purchase menu labelling 
8.1.1 Rationale 
Menu labelling has the potential to influence the energy consumed through take-away and other food 
outlets.  
 
8.1.2 Policy and program context 
Currently, NSW now has regulations in place for the introduction of menu labelling for quick service foods, 
with other states also indicating that they will introduce consistent regulations.  The NSW Food Authority 
has responsibility for the implementation, including associated community education, for the NSW 
initiative.  They will also coordinate the monitoring and evaluation of the initiative, thus generating 
important relevant information about community awareness and responses. 
 
8.1.3 Evidence of effectiveness 
In general, studies have found that the impact of menu labelling is modest and varies across demographic 
groups, with the majority of studies showing some positive impact on intent or behaviour (1, 2). 
 
A rapid review of the literature on this topic was published by the National Heart Foundation of Australia 
towards the end of 2010 (1).  The key findings of this review included:  
 Consumers often underestimate the amount of negative nutrients (energy, total fat, saturated fat 
and sodium) in unhealthy foods, although the content of these nutrients in healthier foods may be 
slightly underestimated or overestimated. 
 There is some evidence of consumer support for nutrition labelling on food service menus. 
 Nutrition information provided on in-store posters or online may not be accessed by consumers. 
 Labelling the amount of energy (measured in calories in the US) on restaurant menus may provide a 
calorie reduction in the range of 15 to 250 calories, and may also influence food choices later that 
day.  Groups who may benefit most include women and parents choosing menu items for their 
children. 
 
The impact of calorie labelling is likely to differ by type of chain restaurant.  A study using transaction data 
from 222 Starbucks coffee stores in New York City pre- and post-introduction of calorie labelling found that 
average calories per transaction decreased by 6% overall, or by 14% for food alone as opposed to including 
coffee purchases (3).  A study with Subway found customers who reported seeing calorie labelling 
information purchased 52 fewer calories than those who did not see the information (4). 
 
Recent consumer research indicates that consumers have a poor understanding of energy and kilojoules in 
relation to food, suggesting the importance of consumer education as part of the menu labelling initiative 
(5). 
 
8.1.4 Areas for further investigation 
 Evaluate the impact of different approaches to consumer education around ‘energy’, ‘kilojoules’ 
and ‘energy intake reference values’. 
 Evaluate the impact of menu labelling on consumers’ awareness of kilojoules in foods and their 
understanding of the need for energy balance in relation to food consumption. 
 
8.1.5 Promising approaches 
 Implementation of regulations and community education of kilojoule menu labelling, with ongoing 
evaluation in terms of consumer understanding, utilisation and purchasing, and refinements, as 
required. 
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8.2 Front-of-pack nutrition labelling 
8.2.1 Rationale  
Front-of-pack (FOP) food labelling is proposed as a significant means of providing consumers with accurate, 
comprehensible information on food products at the point of purchase.  
 
8.2.2 Policy and program context 
The preferred national policy approach to front-of-pack food labelling (FOPL) is currently under discussion 
by Australian Governments, following the Blewett Review (6).  
 
8.2.3 Evidence of effectiveness 
The most recent review of evidence regarding FOP labelling schemes (7) indicates that: 
 Interpretive nutritional FOPL schemes with traffic light colour coding and formatted and interpretive 
text (‘high’ ‘medium’ ‘low’) are more easily understood by consumers in choosing healthier 
products across socio-demographic groups, compared to non-interpretive schemes such as the 
monochrome-%GDA/DI scheme.   
 In some studies a traffic light colour-coded %GDA/DI thumbnail scheme has been preferred to 
multiple traffic light (MTL) schemes, and performed equally well in terms of consumer 
understanding compared to MTL schemes.   
 The monochrome-%GDA/DI scheme consistently performs least well in terms of consumer 
understanding and ability to make healthier choices, particularly among lower socio-economic and 
some demographic groups. 
 ‘Negative nutrients’ – primarily fat, but also saturated fat, salt and sugars, and maybe calories, are 
the preferred nutrients for FOPL and are most likely to be used by consumers in making healthier 
choices (strong evidence).  ‘Salt’ is preferred to ‘sodium’.  The addition of positive nutrients to a 
MTL scheme has not been fully examined.  
 The presence of multiple nutritional FOPL schemes in the marketplace and on individual products 
has been found to lead to confusion among consumers.  Consumers prefer a single, consistent, 
credible FOPL scheme applied across all products, at least within a number of product categories; 
and this is most likely to reduce consumer confusion and difficulty in interpretation. 
 
8.2.4 Areas for further investigation  
 There is scope for further research on detailed aspects of front-of-pack schemes and on the 
effectiveness of community education in increasing utilisation. 
 The impact of front-of-pack labelling schemes on product re-formulation. 
 
8.2.5 Promising approaches 
 Introduction of a mandated traffic light labelling scheme on all packaged food products. 
 
8.3 Increasing access and availability of healthier food options and reducing access to fast foods 
8.3.1 Rationale 
Good access to affordable, healthy food is a prerequisite for a healthy diet.  There is also good evidence for 
the benefits of people limiting their fast food consumption, as these foods contain high levels of saturated 
fat, sugar and salt, and those consuming large amounts of fast food which have less healthy nutritional 
profiles.  
 
Access to healthy food choices depends on access to healthy foods in both food retail and food service 
outlets.  Overall, people in NSW (with the exception of those in very remote locations) have good access to 
healthy food retail outlets, especially through supermarkets.  Food services and catering outlets are among 
the most important and promising venues for environmental, policy, and pricing initiatives to increase the 
intake of healthy food.  There is particular scope for working with small take-away food service businesses 
to promote the availability of healthier choices and improve the nutritional profile of food items. 
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8.3.2 Policy and program context 
The density and location of food retail and food service outlets is determined by local government zoning 
and planning arrangements.  With regard to food service outlets, the NSW regulations for menu labelling 
apply to food outlet chains with more than 20 stores in NSW or more than 50 stores nationally.  
 
8.3.3 Evidence of effectiveness  
 There is no evidence evaluating the effects of interventions which specifically reduce access to fast 
food, such as through local government zoning to prevent the establishment of new fast food 
outlets. 
 The Heart Foundation’s 3 Step Guide is currently being disseminated by local government 
Environmental Health Officers to food service businesses to help them swap to using healthier fats 
and oils, and thus reduce the levels of saturated and trans fat in the supply of food (8). 
 
8.3.4 Areas for further investigation 
 Assess the impact of community transport options to supermarkets, such as mobile community 
vans or shuttles, in areas with high numbers of older and disadvantaged people, or with less access 
to food retail outlets.  
 Food availability audit tools allow local communities to assess the availability and accessibility of 
foods, and can provide a way of engaging local communities in action to promote healthy food in 
their community. 
 The impact of establishing cooperative grocery stores or food cooperatives in disadvantaged areas, 
through non-government and welfare agencies.  
 The impact of mobile food outlets to deliver healthy products to locations near workplaces or more 
remote towns. 
 Impact of land use and zoning policies that restrict fast food establishments near school grounds 
and public playgrounds, or residential communities. 
 
8.3.5 Promising approaches 
 Community action research projects involving local audits and action plans to promote availability 
of healthy food choices. 
 Community-based trials to establish food cooperatives and mobile food vans in small towns, and 
disadvantaged communities. 
 Widespread implementation and support for interventions with small food service outlets to 
improve the healthiness of food products.  
 Require that plain water be available in local government operated and administered outdoor 
areas, as well as other public places and facilities. 
 
8.4 Improving food access for disadvantaged communities 
8.4.1 Rationale  
Access to affordable healthy food choices is essential for good nutrition.  Price is a key barrier for low 
income groups, and food prices, particularly for fresh foods, tend to be higher in small rural and remote 
communities who do not have immediate access to a supermarket.  Convenience stores in more deprived 
areas generally have low quality fresh produce, compared to stores in more affluent areas.  Improving 
access for disadvantaged communities, where supermarkets would not be viable, continues to be a priority 
and has not been addressed systematically in NSW.  
 
8.4.2 Policy and program context 
Improving food access for disadvantaged communities was identified as a priority in the National 
Preventative Taskforce Roadmap report. Consultations regarding a national Food Policy in Australia, and 
which may address this issue, are currently underway.   
 
The Remote Indigenous Stores and Takeaways (RIST) Project, established in 2005 by the SA, WA, NT, QLD, 
NSW and Australian Government Health Departments to improve access to a healthy food supply for 
Aboriginal and Torres Strait Islander People in remote communities, aims to establish and improve 
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standards for ‘healthy’ remote stores.  Resources include checklists on healthy food supply, maximising the 
shelf-life of fruit and vegetables, and a freight improvement toolkit. 
 
8.4.3 Evidence of effectiveness 
 Community gardens have had positive results among Aboriginal communities, including self-
reported improvements in access to fruit and vegetables, as well as horticultural skill development, 
employment opportunities, self esteem and social interaction (9). 
 In NSW, subsidised fruit and vegetables have been provided through the Fighting Disease with Fruit 
program whereby families pay $5 and receive $40 worth of fruit and vegetables, with the remaining 
$35 being subsidised by the Aboriginal Medical Service.  The program included serving children fruit 
at school daily, with this action resulting in improved vitamin C status among children with existing 
vitamin C deficiency (10). 
 
8.4.4 Areas for further investigation  
 Applicability of the RIST resources to improve food quality in poorly served areas, as well as remote 
areas. 
 Evaluation of community-based trials to establish food cooperatives and mobile food vans in small 
towns and disadvantaged communities. 
 
8.4.5 Promising approaches  
 Subsidised fruit and vegetable schemes in remote and highly disadvantaged communities. 
 Widespread implementation of community gardens in disadvantaged communities. 
 Support for community action research projects involving local audits and action plans to promote 
availability of healthy food choices. 
 Community-based trials to establish food cooperatives and mobile food vans in small towns and 
disadvantaged communities. 
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9.  COMMUNITY-WIDE URBAN DESIGN AND INFRASTRUCTURE FOR PHYSICAL ACTIVITY 
 
9.1 Rationale 
There are several urban form characteristics that are associated with physical activity (1, 2).  These include 
mixed land use and density; footpaths, cycle ways and facilities for physical activity; street connectivity and 
design; and transport infrastructure and systems which link residential, commercial and business areas.  A 
critical concept is that of active travel or active transport, which refers to physical activity undertaken as a 
means of transport.  This includes walking and cycling.  It also refers to the use of public transport, as most 
public transport trips require a walk or cycle trip at either end.  
 
Recent research in NSW found that people who drove to work were 13% more likely to be overweight or 
obese than those who walked, cycled or used public transport, regardless of their income level.  
Additionally, the further people had to drive each day, the greater their weight increase (3).  Cycling 
(although not walking) was associated with lower weight (4).  International comparisons of active transport 
and obesity rates yield similar findings (5). Recent studies indicate that brisk walking may be particularly 
associated with leanness (6). 
 
9.2 Policy and program context 
There are many policy documents and plans which support walking, cycling and active travel.  These 
include: 
 Australian Government. Our Cities-building a productive, sustainable and liveable future. Discussion 
Paper. Sydney: Major Cities Unit, Infrastructure Australia, 2010. 
 Australian Bicycle Council. The Australian National Cycling Strategy 2011-2016. Sydney: Austroads 
2010. 
 NSW Government. NSW 2021 — A plan to make NSW number 1. Sydney: NSW Government; 2011. 
(Has State targets for walking and cycling). 
 New South Wales Government. New South Wales Bike Plan. Sydney: Premier’s Council of Active 
Living 2010. 
 New South Wales Government. Draft Walking Strategy. Sydney: Premier’s Council of Active Living 
(under development). 
 Kent et al. Healthy Built Environments Program. Sydney: City Futures Research Centre, UNSW (1). 
 
9.3 Evidence of effectiveness  
Interventions within this action area focus on providing opportunities and encouragement to undertake 
physical activity as part of our daily lives — in terms of getting to and from work or school or improving 
incidental physical activity by better community design or by improving access to and quality of 
recreational spaces.   
 The most successful interventions could increase walking among targeted participants by up to 30-
60 minutes a week on average, at least in the short term.  However, much of the walking research 
currently provides evidence of efficacy rather than effectiveness at the population level (7).  
Translation research studies are needed. 
 Workplace travel plans have the potential to promote active travel options (walking, cycling, public 
transport and combinations of these modes of travel) to large segments of the working population 
at low cost (8).  Workplace travel plans are behaviour change interventions designed to increase 
uptake of sustainable transport modes for commuting and business trips, often at the expense of 
car driving.  They have been deployed extensively throughout Australia, the United States, Canada, 
the Netherlands and the UK.  The ACE Prevention report highlights that an optimal mix of cost-
effective interventions for increasing physical activity at the population level should include travel 
plans (8).  Nevertheless, the evidence on effectiveness of workplace travel plans remains limited. 
 Community-wide promotional activities and improving infrastructure for cycling have the potential 
to increase cycling by modest amounts, although more evidence is required.  Future research 
should also examine how best to promote cycling in children and adolescents, as well as through 
workplaces (9). 
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9.4 Areas for further investigation 
There are many gaps in the evidence base examining the direct or indirect effects of the built environment 
on healthy weight.  An investment in this research is needed. 
 
9.5 Promising approaches 
 Car reduction programs (e.g. TravelSmart). 
 Active travel infrastructure (e.g. walkable footpaths, cycleways). 
 Workplace organisational travel plans. 
 Improving access to parks and recreational facilities. 
 Lockers, showers at work or school. 
 Building, planning and design codes to foster walking and cycling. 
 Traffic calming to promote walking and cycling. 
 Financial or tax incentives for active travel. 
These are consistent with the review and recommendations to a recent NHMRC review (9). 
 
There is additional evidence that specific strategies to increase cycling, increases physical activity.  These 
include: 
 Programs to promote social norms around active travel (e.g. Ride to Work Day, Walk Safely to 
School Day) (11, 12). 
 Public bike rental facilities (13). 
 Training in cycling skills (14). 
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10.  SOCIAL MARKETING AND MASS MEDIA CAMPAIGNS 
 
10.1 Rationale 
Social marketing and mass media interventions aim to raise community awareness, inform and change 
attitudes and influence behaviour.  They can also operate indirectly, to influence norms within social 
networks, and thus exert an influence even where some individuals are not exposed to or persuaded by the 
campaign itself (1).  They can be used to communicate many and varied messages, and vary in duration, 
media mix and dose of media exposure.  They seek to achieve broad reach across a significant proportion of 
the target population group; and are often conducted in concert with other community-based initiatives. 
 
While the term ‘social marketing’ is frequently used to refer to mass media campaigns, it more accurately 
denotes the application of a broad set of marketing principles and approaches to the promotion of public 
health and social goals, and closely corresponds to more general understandings of ‘health promotion’.  
Mass media campaigns may comprise a component of social marketing initiatives, and tend to be more 
effective as part of a more comprehensive and integrated social marketing strategy rather than alone. 
 
Although many countries develop and use physical activity and/or nutrition guidelines, messages and 
related resources, they are not routinely disseminated through social marketing or mass media approaches, 
and dissemination often relies on health professionals, educators and websites.  Recent research in NSW 
indicates that consumers have poor knowledge of some guidelines, such as screen time, and physical 
activity, and poor understanding of terms used to guide frequency of food consumption, such as 
‘occasionally’, ‘often’ or ‘extra foods’ and ‘sometimes foods’, for example.  
 
10.2 Policy and program context 
The recent national Measure Up and subsequent SWAP IT mass media campaigns specifically address 
obesity prevention.  
 
In NSW mass media has also been used recently to inform community members about the Get Healthy 
Information and Coaching Service, and has been the most effective form of promotion.  Previously, NSW 
and other Australian states undertook mass media and other promotional efforts for fruit and vegetable 
consumption (Go for 2 and 5) and physical activity (Find 30; and the Active Australia campaign Exercise — 
you only have to take it regularly, not seriously). 
 
The current National Partnership Agreement on Preventive Health involves further commitments for social 
marketing initiatives at state and national levels. 
 
10.3 Evidence of effectiveness 
Overview 
Physical activity 
 A recent review of mass media campaigns promoting regular moderate-intensity physical activity 
examined 18 adult-oriented campaigns delivered between 2003 and 2010 (2).  They varied greatly 
in overall effects, including in the degree of awareness achieved.  There were reported significant 
increases in PA in 7 of these campaigns, including 10,000 Steps Ghent (but not 10,000 Steps 
Rockhampton), Wheeling Walks (US), Agita Sao Paolo (Brazil) and Walk to Work Day (Australia).  
 
 The VERB campaign, aimed to encourage children aged 9 to 13 years to be physically active every 
day, was a substantial initiative with a consistent level of marketing activities maintained from June 
2002 through September 2006 using paid television and magazine advertisements, school 
promotional activities including small grants and community events such as street games at 
community recreational centres, camps, schools, festivals, and sporting events.  After 2 years there 
were significant population effects on 3 outcomes (free-time PA during the past week, PA on the 
day before the interview, and expectations about participating in PA).  At 4 years, there was a 
sustained and high level of awareness and significant dose-response associations for the 3 
psychosocial outcomes and for being physically active on the day before the interview.  There was 
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also some evidence of sustained, albeit weakened, effects on a cohort of 13-17 year olds previously 
exposed to the campaign (3, 4, 5). 
 
Nutrition 
 The ‘1% or Less’ campaign (conducted in the US), promoting a switch from full fat to low fat milk 
(1% fat or less), was found to be effective compared to a comparison location, as measured by sales 
data at 6 months’ follow-up (6). 
 The evaluation of the Australian ‘Go for 2 and 5’ national fruit and vegetable campaign (April- July 
2005), targeting parents of children and youth, found that the campaign generated awareness and 
some increase in knowledge of recommended levels of vegetable consumption (although still at a 
low level of 32%).  There was no change in parents’ fruit consumption and small increases in 
consumption of any vegetables (remaining well below recommended levels) (7). 
 
Weight status 
 A 3-year mass media campaign aimed at preventing weight gain amongst Dutch young adults (25-
40 years), with the message (translated as) Don’t get fat, led to changes in awareness, attitudes and 
intentions to prevent weight gain, but did not increase risk perception of personal vulnerability to 
weight gain (8). 
 
Evidence regarding program components and implementation processes 
 In general, while short-term changes can be achieved, these are not sustained in the longer term 
after the cessation of the campaign (1). 
 Elements of successful mass media campaigns have been identified and described for obesity 
prevention and PA: a staged approach with a sequence; clear, specific messages; substantial dose, 
duration and persistence across stages; and supportive policy and programs.  Two physical activity 
campaigns have been identified as meeting these specifications: the Canadian ParticipACTION 
campaign 1971 to 2000, with segmented age and sub-group initiatives, and Push Play in New 
Zealand, 1999 to 2009 (9). 
 A recent review of approaches for constructing PA messages (tailoring to a target group, framing 
messages in terms of gains versus losses, and designing messages to address self-efficacy) suggest 
that all 3 design approaches are promising, but there was insufficient evidence for definitive 
recommendations (10). 
 In addition, there have been substantial analyses of limitations of various campaigns, indicating 
that in some cases messages do not communicate effectively, are too homogenous for diverse 
audiences, or fall short because people experience significant barriers in relation to the 
recommended behaviour (1).  Best practice, well targeted messages depend on detailed and 
careful formative evaluation in the development of the communication messages (11). 
 
10.4 Areas for further investigation 
Much of the research conducted in association with the development and evaluation of mass media 
campaigns is unpublished.  This limits the available evidence base regarding the relative effectiveness of 
different messages and dissemination modalities, and consumers’ understanding and utilisation of such 
messages. 
 
10.5 Promising approaches 
 Conduct mass media campaigns as part of more comprehensive social marketing initiatives which 
involve a range of community-based and advocacy strategies.  Consistent messages across different 
agencies or jurisdictions, and across various health guidelines and campaigns. 
 Best practice and transparent approaches to formulation of campaign messages and 
implementation, including target group segmentation and sequencing of messages, and campaign 
evaluation. 
 Careful approaches to ensure proposed actions are feasible for target groups and do not promote 
stigmatisation or victim blaming. 
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